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Executive Summary
Environmental Research and Consultancy (ERC) of the University of Liverpool was 
commissioned by the River Habitat Survey (RHS) Lead Region (Environment Agency, North 
West Region) to undertake RHS and geomorphological surveys of the River Glaze 
Catchment (NW Region). ERC was also asked to analyse and interpret the data and 
produce the final report.
The major aims of the project were to provide baseline information on river habitats in the 
Glaze catchment using standard RHS methods (sampling 25% of the catchment length) and, 
through the geomorphological audit, to assess the distribution and intensity of 
geomorphological processes, notably sediment transfer, sources and sinks. This information 
was then used to develop informed management recommendations.
The Glaze catchment is a heavily modified watercourse of generally poor habitat quality. 
The most important factors contributing to the low quality of the sites are poor bank and 
channel features; low diversity/absence of channel vegetation; paucity of bankside trees and, 
to a lesser extent, a lack of channel substrate diversity.
The high degree of modification relates principally to extensively resectioned banks and 
channels plus extensive culverting in the urban parts of the catchment.
Some pockets of relatively high value habitat exist. Typically, these are in the upper parts of 
the catchment and are associated with woodland which is naturally present in areas that 
have not been so heavily disturbed by human activities. These sites have good riparian tree 
cover, diverse flow types and are relatively unmodified by engineering works or have 
adjusted to modifications carried out previously.
Toe scour, followed by wash, of fine (clay -  sand) sediments are the 2 most important 
erosional process. Eroding cliffs (especially of sandy substrates), poaching and slumps are 
also important erosional processes. Deposition of coarser sediments occurs in steeper 
gradient, typically wooded, sections where a good range of geomorphological features (bars, 
pools, riffles etc.) are evident. Over-siltation is evident in some areas.
Rehabilitation of selected areas is recommended. This should focus on poor quality sites 
rather than the very worst sites where efforts would be unlikely to make sufficient difference 
to habitat quality.
Water vole populations are scattered throughout the catchment where site conditions permit 
their survival; this is estimated as less than 10% of the catchment. Implications for 
management are discussed.
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1 Introduction
1.1 Aims, Objectives and Structure of the Report
Environmental Research and Consultancy (ERC) of the University of Liverpool was 
commissioned by the River Habitat Survey (RHS) Lead Region (Environment Agency, North 
West Region) to undertake RHS and geomorphological surveys of the River Glaze 
Catchment (NW Region). ERC was also asked to analyse and interpret the data and 
produce the final report. Andrew Mills of the University of Durham was contracted to 
undertake the field geomorphological survey and analysis of geomorphological data.
The major aims of the project were to provide information on river habitats in the Glaze 
catchment using standard RHS methods (sampling 25% of the catchment length) and, 
through the geomorphological audit, to assess the distribution and intensity of 
geomorphological processes, notably erosion and deposition. The geomorphological audit 
also provides a continuous assessment of factors sampled at a lower intensity by RHS. The 
information from RHS and geomorphological surveys will be used to describe baseline 
conditions ('state of the environment report') and develop informed management 
recommendations to maintain and enhance habitat quality in the catchment.
The specific objectives were as follows:
A. Apply the repeatable techniques of RHS and geomorphological survey to provide 
baseline information on the current state river habitat in the catchment.
B. Identify areas of high habitat quality and the factors contributing to it.
C. Identify areas of low habitat quality and the causes of the pressures resulting in low 
habitat quality.
D. Evaluate the ‘naturalness’ of geomorphological processes, especially with respect to 
sediment sources, transfer and sinks.
E. Identify areas suitable for restoration/rehabilitation.
F. Investigate the distribution of water voles in relation to availability of suitable habitat.
G. Provide sound management options based upon the results of the analyses undertaken.
Objectives A - F are addressed individually in the Discussion (Section 4) which provides an 
overview of the key findings. Sections 2 and 3 respectively provide detailed descriptions of 
the methods and results/interpretation. Management options in the form of a summary table 
and text with more detailed observations are provided in Section 5 (Objective G).
ERC/J2663/v2/02.02 Page 1
River Glaze RHS and Geomorphological Evaluation Environment Agency
1.2 The River Glaze and its Catchment
The streams draining the catchment of the River Glaze are shown in Fig. 1. The River Glaze 
begins at the confluence of Pennington and Moss Brooks at Lately Common. The tributaries 
of these streams originate to the North with altitudes up to 120 metres above Ordnance 
Datum. The catchment is a mosaic of built-up urban areas, light industry, former coal mining, 
arable and pasture land and open land.. Some former mining areas now experience 
subsidence depressions; Pennington Flash, west of Leigh, the largest open water body in the 
catchment, is itself a flooded subsidence depression.
The River Glaze drains into the Manchester Ship canal south east of Cadishead at less than 
10 metres AOD. The total catchment area is 169.8 km2.
The Glaze catchment is covered by the Sankey/Glaze Local Environment Agency Plan 
(LEAP) (Environment Agency 1996, 1999). This has identified a number of management 
issues on the catchment, including:
1. poor water quality (from multiple contaminating sources) leading to parts of the 
catchment failing River Quality Objectives;
2. bankside erosion;
3. the extent of culverting;
4. siltation;
5. channelized and over-managed water courses;
6. litter and tipping.
With the exception of poor water quality which is beyond the immediate scope of this study, 
all of these issues are considered further in this report.
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Glaze Catchment
Fig. 1. R iver G laze  c a tc h m e n t, sh o w in g  RHS s i te s  a n d  a p p ro x im a te  c a tc h m e n t  
b o u n d a ry  ( a s  G iaze  s e c t io n  o f  S a n k e y -G ia z e  LEAP a re a )
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2  M e th o d o lo g y
2.1 R H S F ie ld  S u rv e y
ER C  w as provided with 46 grid re fe ren ces, 41 of which rep resen ted  m id-points of randomly 
se le c te d  500m  RHS site s  to  give a  25%  (approxim ate) coverage of the  G laze network. The 
rem ain ing  5 sites  w ere  directly se lec ted  by the A gency in a non-random  fashion for their 
specific  p u rp o se s  (identified in Table 1). A Global Positioning S ystem  w as  u sed  in the field to 
aid location of the  site s , a s  a  result of this, a  num ber of site refe ren ces  w ere slightly adjusted 
to  reflect their actual location. Site num bers an d  final mid-point grid references of all 
su rv ey ed  s ite s  a re  provided in T able  1, locations on Fig. 2.
All but o n e  of the  s ite s  w ere  su rveyed  successfu lly  in S e p tem b er 2000  by an  Agency 
acc red ited  surveyor. B e c a u se  of unusually  high rainfall over th e  su rvey  period, several sites 
requ ired  two or m ore v isits before  surveyable conditions w ere  en coun tered . Suitable 
conditions w ere  not availab le  on any  of the  occasions SD 670 003 w as  visited and this site 
w a s  om itted . T he RH S su rvey  proform a is included in A ppendix 1.
T a b le  1 R iv e r  H ab ita t S u rv e y  S ite s  (n o n -ra n d o m  s i t e s  in  h o ld  ita lic )
17317 SD626053 BORSDANE BROOK 17340 SD688034 SHAKERLEY BROOK
17318 SD613037 BORSDANE BROOK 17341 SD673015 RED WATERS
17319 SD642039 MARSH BROOK 17342 SD667008 RED WATERS
17320 SD608004 HEY BROOK 17343 SJ648961 JIBCROFT BROOK
17321 SD604015 HEY BROOK 17344 SJ685937 RIVER GLAZE
17322 SD646035 MARSH BROOK 17345 SJ680942 WILLOW BROOK
17323 SJ647989 PENNINGTON BROOK 17346 SD702013 ASTLEY BROOK
17324 SD649005 WESTLEIGH BROOK 17347 SD700005 ASTLEY BROOK
17325 SJ675969 RIVER GLAZE ” 17348 SD660773 HALL LEE BROOK
17326 SJ697928 RIVER GLAZE 17349 SD647064 WESTHOUGHTON BROOK
17327 SJ657964 JIBCROFT BROOK 17350 SD658045 HALL LEE BROOK'
17328 SJ663965 (Jjbcroft Bk Tributary) 17351 SD661050 HALL LEE BROOK
17329 SD702031 WHARTON BROOK 17352 SD603021 HEY BROOK
17330 SD707042 ' WHARTON BRQOK 17353 SD603017 HEYBROOK
17331 SD680048 CHANTERS BROOK 17354 SJ623994 HEYBROOK
17332 SD684043 CHANTERS BROOK 17355 SJ617997 HEY BROOK
17333 SJ715994 ELLEN BROOK 17356 SD612000 HEY BROOK
17334 SJ712990 ELLEN BROOK 17357 SJ645994 WESTLEIGH BROOK
17335 SJ705987 SHAW BROOK 17479 SD703046 OLD MILL BROOK
17336 SJ699986 SHAW BROOK 17480 SD700039 OLD MILL BROOK
17337 SJ686984 MOSS BROOK 17481 SD645975 CARR BROOK
17338 SJ658986 PENNINGTON BROOK
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Fig. 2  L o c a tio n s  off RHS S ite s
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2,2 Geomorphological Field Survey
The River Glaze and its associated tributaries were divided into 500 m long reaches by the 
Environment Agency. The total length of these reaches comprised 75 km of survey. Each 
reach was subject to a Geomorphological Audit and Inter Reach Survey comprising the 
following:
i) a geomorphological survey describing key sediment source, sink and transfer zones 
within each reach.
ii) a land-use form recording land use, artificial features and special features (including 
grazing pressure, fencing condition etc).
Photographic records were taken at each reach where conditions allowed.
Field survey was undertaken in September 2000 by Andrew Mills of the University of 
Durham. Water levels neither inhibited nor facilitated recognition of channel features. 
Geomorphological survey reaches are shown in Fig. 3. A copy of the geomorphological 
survey proforma and key notes is provided in Appendix 2.
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Fig. 3 L o c a tio n  ( s ta r t  a n d  e n d  p o in ts )  o f  g e o m o rp h o lo g ic a l r e a c h e s  obd th e  G laze 
c a tc h m e n t
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2.3 Data Analysis
2.3.1 RHS Analysis
Preliminary analysis of the data collected during the RHS field survey suggested that a 
proportion of engineered modifications, notably resectioning of banks and channels, had 
been missed. This occurred for the following reasons:
1. Modifications which had taken place a number of years previously and around which 
stream conditions had to a large degree equilibrated were not considered obvious* 
modifications and therefore not recorded.
2. Some resectioning of channels was missed through surveyor error.
*the RHS field manual stresses the need to record obvious modifications.
Using a combination of site notes, photographs and flood defence maintenance records and 
in agreement with the client, RHS data was amended to reflect more accurately the extent of 
modifications in the catchment
In addition, because leaf packs were improperly recorded as leafy debris, 'leafy debris' 
recorded as present were deleted while extensive occurrences were demoted to present 
since it was clear from field notes and memory that leafy debris as defined in the RHS 
manual (specifically as important insect emergence habitat) was present. Finally, following 
advice from local Agency officers (Nicki Rushton, pers. comm.), natural open water bodies 
were re-classified as artificial when it became clear that they had formed as a result of 
subsidence in area of former coal mining.
Habitat Quality Assessment (HQA) values (not HQA adjusted), including all individual 
components of HQA and Habitat Modification Scores (HMS) were calculated for each site on 
the Glaze catchment (Raven et al. 1997). These were compared to the randomly selected 
reference sites from England & Wales surveyed after 1995 (n = 4558) and all RHS sites in 
the Northwest Region surveyed after 1995 (n = 1196).
Context analyses were run for each Glaze site to compare HMS and HQA values, including 
all individual components of habitat quality, with the 100 (approx.) most similar sites identified 
by PCA from a sub-set of 1044 sites with standardised geology and valley form (NCC drift
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geology = 2, 3 or 5; NCC solid geology = 4, 5 or 7; valley form *  gorge) from the England & 
Wales reference database used above (Jeffers, 1998).
A new method of assessing overall River Habitat Quality (RHQ) was developed by the RHS 
Lead Region during the course of this project. This involved incorporating a measurement of 
distance from benchmark sites, HQA and HMS into a new index. The steps required to 
undertake this new analysis are detailed in Appendix 3 so that the steps that led to the 
derivation of a new index can be seen.
Rare features, that is features occurring at less than 5% of other RHS sites were checked for. 
This was done at the following levels: National (England & Wales only), Regional (Northwest) 
and similar sites selected using context analysis (as described above).
Summary statistics from the RHS survey are provided in Appendix 4.
2.3.2 Geomorphological Analysis
Analysis of the geomorphological data was approached in three ways:
i) reach by reach description throughout the catchment
ii) assessment of characteristics by channel-type ('network order')
iii) statistical summaries of processes across the whole catchment
The spatial resolution of analysis declines as one moves from approach i) to approach iii), 
however it becomes easier to compare the Glaze catchment with others surveyed using the 
same methods.
Reach by reach analysis
The highest spatial resolution possible within the limits of the methodology used was at a 
reach-by-reach scale. The Agency designated 150 reaches numbered in sections between 1 
and 200, most of these corresponded to individual watercourses (by name) or to small 
tributaries or infeeds. These reaches were selected from maps; some 'blueline' channels on 
the Ordnance Survey maps no longer exist, and some exist where there are no associated 
map references.
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Network order trends in erosion and deposition
To provide a realistic assessment of spatial variation of processes throughout the catchment, 
the stream network was ordered according to Strahler (1957). This approach is widely 
adopted in geomorphology and allows each reach to be considered in terms of its relative 
stream power, as indicated by its position in the overall channel network. Hence larger 
channels downstream have higher network order scores than smaller tributaries near the 
head.
Catchment scale trends in erosion and deposition processes
In order to facilitate comparison with other EA catchment audits, the raw field data was 
recoded using the methods quoted in EA Report T04082E7/1 (the “River Ribble RHS 
evaluation and geomorphological study”). This ensures compatibility between the two 
reports. Essentially, median values were taken within each scale class, to produce four 
recoded spatial classes (Table 2).
Table 2 Scores attributed to scales of erosion/deposition features
Category Original
dimensions
Recoded
dimensions
1. Micro scale < 1 m2 0.5 m2
2. Small meso scale 1 m2 -10 m2 5.5 m2
3. Large meso scale 10 m2- 50 m2 35 m2
4. Macro scale >50 m2 100 m2
Total counts for all erosion and deposition processes across materials and at all scales (1 - 
4) were tabulated and recalculated according to this recoding scheme (see Appendix 5, a-h). 
Section 3.1.4 discusses the summary values derived from these tables.
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2.4 Assessment of Habitat for Water Voles
Three sources of information were used in the assessment of habitat for water voles:
1. visual observations made during the RHS and geomorphological surveys;
2. a survey of 31 sites on the catchment by the Clear Glaze Partnership during July/August 
1999 specifically for water voles;
3. habitat data from the RHS database.
The principal underlying the application of the RHS database was to build a query to select 
those sites which were known to support water voles. Such a query should also identify 
other sites which contain habitat suitable for water voles at which, for whatever reason, water 
voles were not recorded in any of the surveys. Habitat features for the query were chosen 
because their presence or absence was known to be important for water voles (Strachan 
1998).
The database was then queried for additional sites on the Glaze catchment that might also 
provide suitable habitat for water voles. To do this, 10 previously surveyed sites on the 
Glaze catchment were added to the 45 in the present study.
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3 Results & Interpretation
3.1 Environmental Assessment of the Glaze Catchment
3.1.1 Habitat Modification
The Glaze catchment shows a very high level of habitat modification with 85% of sites 
significantly or severely modified (Fig. 4). There is a limited representation of unmodified 
sites; 2 were predominantly unmodified and a further 2 semi-natural. The semi-natural sites 
were 17328 and 17331 with Habitat Modification Scores (HMS) of 0 and 1 respectively. 
17328 was a small stream, possibly seasonally dry, although it was adjacent to tilled land the 
stream at that site ran through near the edge of a strip of mature broad-leaved woodland and 
there were no obvious modifications. 17331 drained an area of (private) mature woodland 
and parkland (Hulton Park), the only modification evident was a small degree of poaching 
where an informal access path crossed the stream at about the mid-point of the site. 
Photographs of both sites are provided in Appendix 6.
Sites 17332 and 17351 were predominantly unmodified with HMS of 7 and 5 respectively. 
Site 17332 was less than 1km downstream of site 17331, below a small heavily silted and 
vegetated lake,! Below the outfall from the lake the stream reach resembled site 17331 
although there were short sections of full bank and toe only reinforcements near the outfall 
(itself just above the survey reach). Further downstream the stream became highly silted 
and ultimately disappeared into a marshy area immediately before flowing through an urban 
area of housing (cf. site photograph in Appendix 6). Site 17351 was similar to 17331 in that it 
flowed at that point through a wooded valley, the presence of which protected the stream 
from the usual range of modifications experienced in the majority of the catchment; there 
were only minor toe and top of bank reinforcements and poaching in limited sections.
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Fig. 4 Com parison of Habitat Modification on the Glaze catchm ent with other 
sites
■  G la z e  c a tc h m e n t  
H  R e f e r e n c e  s i t e s  
S  S u b s e t  o f  s im ila r  s i te s  
00 N W  re g io n  s i t e s
T he geograph ica l distribution of habitat m odification c la s se s  on the  G laze ca tchm en t (Fig. 5) 
highlights regions of particularly high m odification, notably on Hey Brook (e.g. RHS sites 
17352 & 17321, n e a r  A bram ) and on S hakerley  Brook above Tyldesely (RHS site  17479). 
RHS site  17349, with a  HMS of 70, w as  th e  m ost heavily modified site  surveyed . T he survey 
here  w as  undertaken  a t th e  specific re q u e s t of th e  Agency; m uch of the  stream , the  upper 
re a c h e s  of W esthough ton  Brook, w as  im pacted  by ongoing engineering  w orks and existing 
ex tensive culverting.
B ased  on RHS d a ta , th e  m ost com m on m odification in the  G laze ca tchm en t is resectioning. 
82% of s ite s  have  experienced  at lea s t so m e  bank resectioning and  78%  have had their 
channels  s tra igh tened . This com pares to 46%  and  only 7% of s ite s  in lowland England & 
W ales a s  a whoie. C hannel resectioning is thus unusually  high in th e  catchm ent.
53% of RHS sites in the  G laze ca tchm en t have so m e form of bank reinforcem ent, similar to 
the national figure of 52% . 20%  have  so m e  form of em bankm en t p re se n t (14%  England & 
W ales), and  16% of s ite s  have culverting (that falls within a spo t-check) p resen t (11% 
England & W ales).
To give a c learer indication of the actual ex ten t of modifications, d a ta  from the  continuous 
geom orphological survey  a re  m apped in Figures 6-9.
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Fig. 6 L e n g th  (m) o f  c u lv e rtin g  (from  g e o m o rp h o lo g ic a l  su rv e y )
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Fig. 7 L e n g th  (m) o f  e m b a n k m e n ts  (from  g e o m o rp h o lo g ic a l su rv e y )
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Fig. 8 L en g th  (m) o f  re s e c tio n e d  b a n k s  o n  G laze  c a tc h m e n t  (from  g e o m o rp h o lo g ic a l 
su rv e y )
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Fig. 9 Extent of bank reinforcements (from geomorphological survey)
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3.1.2 Habitat Quality Assessment
RHS sites with the highest HQA scores were most likely to be those in the upper part of the 
Glaze catchment (Fig. 10) and were most associated with areas of woodland (cf. Fig. 27). 
Woodland and tree features score highly in the determination of HQA for a site and these 
sites also tended to have a higher diversity of physical features (flow type, channel and bank 
features) than lower quality sites that tended to be more heavily modified and to have limited 
physical heterogeneity. Poor habitat quality sites characterised the lower parts of the 
catchment where landuse was dominated by improved grassland for agriculture or 
urbanisation (predominantly housing).
The worst HQA scores (score 0 - 20, 6 sites) were associated, with one exception, with 
agricultural landuse (improved grassland). The exception was site 17349 which will be 
discussed in Section 5.1.3. HQA scores of all sites are detailed in Appendix 4.
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Fig. 10 H ab ita t Q uality  C la s s e s  o f  RHS s i te s
ERC/J2663/V2/02.02 Page 20
River Glaze RHS and Geomorphological Evaluation Environment Agency
B a s e d  on an  overall ana ly sis  of habitat quality in the G laze catchm ent com pared to o ther 
c a te g o rie s  of s ite s  which have a  relatively normal distribution of HQA sco res (Fig. 11), there  
is a n  o v er-rep resen ta tio n  of lower quality sites and an  a b sen c e  of sites of highest habitat 
quality  (HQA > 60). H ow ever, a  site by site  context analysis of habitat quality (Fig. 12) 
initially s u g g e s ts  tha t G laze  s ite s  sco re  relatively highly w hen com pared  with the 100 or so  
m o s t sim ilar s ite s  identified using PCA. This initially surprising result largely reflects the fact 
th a t  th e  v a s t majority of rivers fitting the selection criteria applied in the  context analysis are  
heav ily  m odified. This simply reflects the high d eg ree  of anthropogenic modification of 
w a te rc o u rse s  in the  UK, especially  in lowland a re a s .
Fig. 11 Com parison of Habitat Quality A ssessm ent Scores from Glaze 
catchm ent with other sites
I Glaze catchment
E3 Reference sites
B Subset of similar sites
□ NW Region sites
Fig. 12 HQA of Glaze sites based on a site by site comparison with a subset of 
sites of similar valley form and geology from the RHS reference network
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W hen habitat modification c la s se s  a re  incorporated into the  analysis (Fig. 13) it is apparen t 
that even  th e  G laze s ite s  that a re  in th e  high or very high HQA c la sse s  are  largely a t least 
significantly modified. At this s ta g e  it should be noted that the  HMS sco re  derives from 
channel fea tu re s  only w h e re as  HQA incorporates fea tu re s  from the  whole river corridor, thus 
site  17350, for exam ple, h a s  a  heavily modified channel yet flows through broadleaf 
w oodland and  h as  debris d am s in an upstream  (unmodified) section (cf. site  photographs, 
A ppendix 6). It therefore  h as  a  habitat modification c la ss  of 4  (significantly modified) but falls 
into HQA c lass  1 (very high) w hen com pared  to the  m ost similar 100 or so  rivers from the  
RHS d a ta b a se . T he four s ite s  in the  very high HQA c la ss  with low modifications 
(predom inantly unm odified or sem i-natural) have been  d iscussed  previously in section 3.1.1.
Fig. 13 HQA classes of Glaze sites based on a site by site comparison with 
nearest 100 neighbours from a subset of sites with similar valley form and 
geology. Colour scheme indicates proportion of habitat modification class
□ Severely modified
□ Significantly modified
□ Obviously modified
□ Predominantly unmodified 
■ Semi-natural
This analysis h a s  identified a  w eak n ess  in the  context analysis function of RHS. Clearly, 
w hen the  'com parab le ' s ite s  a re  them se lves  highly modified, and  this is very likely for m any 
lowland UK sites, it is possib le  for individual RHS sites  to a p p e a r  of higher habitat quality 
than  is in reality the  c a se . A solution to this problem  h a s  been  devised  which is to com bine 
th e  u se  of benchm ark  RHS site s  (of known high quality and  at least sem i-natural s ta tu s) and 
a  'B enchm ark D istance (BCD) sco re  with an o th e r new  index, called the  River Habitat Quality 
S co re  (RHQ). RHQ com bines HQA, HMS and BCD into an overall a s se s s m e n t of habitat 
quality which may, with appropriate  understanding  of the  m ethodology and  know ledge of the 
site, be  u sed  to prioritise m an ag em en t decisions (Appendix 3).
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There were 23 benchmark sites with similar geology and valley form to the Glaze sites (Table 
3). Unfortunately, none of these were selected by the context analysis and so only HMS 
and HQA were used to calculate the RHQ categories in Table 4 (mapped in Figure 14).
Table 3 The sub-set (n=24) of benchmark sites with similar geology and valley form to 
Glaze RHS sites
Site.
i s i i w
Region^C (Public
F a c e j,^ l^ 4 § S %? '*.£•••;,*V: *«•*;. c*&'•!.<*? i<. HV A "rn ::i j|
R W i i i l i i W i :G;ri%Referei5Ce'tl|lffeM l
m m r n
9004 SO OB ER WATER SU274028 45 0
9005 SW AVON SZ148980 20 5
9006 SW AVON SZ150976 23 3
9007 SW MOORS SZ127966 48 5
9008 SW MOORS SZ129960 43 1
9013 NW LUNE SD579701 27 0
9015 NW RAWTHEY SD735958 32 0
9019 W WYE S0181395 39 0
9020 W WYE S0082440 43 2
9025 Ml ARROW BROOK S0393585 37 0
9026 Ml LUGG S0533444 35 0
9062 ScN FORSS ND039581 23 0
9063 ScN FORSS ND044624 27 0
9064 ScN FORSS ND047663 30 0
9069 ScN THURSO ND124534 26 0
9097 ScN SPEY NJ346644 46 2
9098 ScN SPEY U/S BRIDGE NJ347639 54 0
9102 ScN ABHAINN BRAIGH NG802699 50 0
9103 ScN ABHAINN BRAIGH NG803697 49 0
9123 so HIGHLAND WATER SU276064 57 0
9124 so HIGHLAND WATER SU277058 54 0
9125 SO HIGHLAND WATER SU278054 54 0
9126 Ml BLYTHE BM SP218847 41 0
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Table 4 River Habitat Quality Scores for Glaze Sites
H a b i t a t  
Modification Glass H Q A  c l a s s R H Q
D e s c r ip t io n Possible Management Aim
17328 1 1 1 Excellent Protect
17331 1 1 1
17332 2 1 2 Good Maintain & Improve
17351 2 1 2
17317 4 1 3 Moderate Enhance
17319 4 1 3
17327 4 1 3
17330 3 3 3
17341 3 1 3
17350 4 1 3
17316 3 4 4 Poor Rehabilitate
17318 4 3 4
17320 4 4 4
17321 5 2 4
17322 4 2 4
17323 4 2 4
17324 4 2 4
17325 4 4 4
17329 4 2 4
17333 4 2 4
17334 4 2 4
17335 4 3 4
17336 4 3 4
17337 4 4 4
17338 4 4 4
17339 4 3 4
17340 4 3 4
17342 4 2 4
17343 4 2 4
17344 4 4 4
17345 4 2 4
17346 4 2 4
17347 4 2 4
17348 4 4 4
17354 4 4 4
17355 4 4 4
17356 4 4 4
17357 4 3 4
17479 5 2 4
17480 4 4 4
17481 4 4 4
17326 4 5 5 Extremely Poor Restore
17349 5 5 5
17352 5 4 5
17353 4 5 5
NB Management options are arbitrary, catchment specific recommendations are made in Section 5.
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Two sites (17328 and 17331) scored in the top category for RHQ. Although no benchmark 
sites were amongst the 100 most similar sites identified by PCA, the HQA values for sites 
17328 and 17331 (45 and 58 respectively) compared favourably to those benchmark sites 
with similar geology and valley form (Table 3). However, key factors such as altitude, 
gradient and landuse vary greatly and caution should be applied with any comparisons. The 
key point is that these sites are of relatively very high habitat quality in the context of the 
generally poor quality Glaze catchment.
ERC/J2663/V2/02.02 Page 25
River Glaze RHS and Geomorphological Evaluation Environment Agency
Fig. 14 M ap o f  R iver H ab ita t Q uality  C la s s e s  o f  RHS S ite s
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It is ev iden t in both Fig. 14 and Fig. 15, below, th a t the  G laze ca tchm en t is dom inated  by 
s ite s  with low River H abitat Quality. The next s tep  is to exam ine the c a u s e s  of low RHQ. In 
th e  G laze  ca tchm en t, with the a b sen c e  of com parab le  benchm ark  sites, River H abitat Quality 
is de term ined  solely by habitat modifications and  hab ita t quality. T he HQA sc o re  is calculated  
by sum m ing to g e th e r derived sco res  allocated (subjectively) for the p re se n c e  of se lec ted  
hab ita t fea tu re s . T he qualifying habitat fea tu res  are : flow type; channel su b s tra te ; channel 
fea tu re s ; bank  fea tu res; bank vegetation structure; point bars; in-stream  channel vegetation; 
land u s e  within 50m, only sem i-natural hab ita ts sco re ; tre e s  and  a sso c ia te d  fea tu res; special 
fea tu re s , deb ris  dam , fen, carr etc. and point bars. T he  principal is to aw ard  ex tra  points for 
highly d iverse  habitats, e .g . multiple flow types, an d  ecologically im portant habita ts, e.g . 
deb ris  dam s.
Fig . 15 R iv e r  H ab ita t Q u a lity  o f G laze  S i te s  
( f re q u e n c y  d is tr ib u tio n )
O f particular in terest a re  the underlying c a u se s  of both very low and  very high RHQ. If this 
can  be understood  it will help to inform both restorative and  protective m an a g e m e n t 
functions. Analysis of the  com ponent HQA sc o re s  of the  4 s ite s  of h ighest (c la sse s  1 an d  2) 
and  low est (class 4) RHQ (Table 5) identifies tha t land u se  and  tre e s  (axiom atic with the 
b road leaf w oodland of the  4 best sites) and flow type a re  the m o st im portant habita t fea tu re s  
com pared  to the sub  s e t  of similar sites. T h e se  s ite s  a lso  have high RHQ b e c a u s e  th ey  a re  
little modified. D iverse flow types them selves provide in creased  habitat diversity an d  a re  an  
im portant indicator of channel heterogeneity  which c a n  contribute to  e n h a n c e d  biodiversity. 
T h e se  im portant fea tu res  would be m issed if s ite s  w ere  su rveyed  during low flow conditions 
and a re  vulnerable to abstraction and engineering p rac tices  such  a s  channel re-section ing .
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The component HQA features of point bars and special features have not been considered in 
this analysis as they are scored dichotomously and, looked at in isolation, can be misleading. 
For example, site 17326 has no point bars but appears at a glance to be in the top 4% of 
sites. This is simply because only 3% of similar sites score for point bars.
Taking an overview of all Glaze sites (Fig. 16), bank and channel features, channel vegetation, trees 
and to a lesser extent channel substrate are all markedly low scoring. Figure 16 compares the HQA 
sub-scores with sites of similar type, other NW sites and reference sites. This information provides 
additional targets for restoration work which will be discussed later. There is a suggestion in 
figure 16 that flow type variability is considerably higher in the Glaze sites compared to similar sites. 
This may be a methodological phenomenon; however, surveys were not undertaken when flow 
conditions were unfavourable and it is believed that the data are realistic.
The second contributor to RHQ is Habitat Modification. Habitat modifications, as noted in 
section 3.1.1, are very common in the Glaze catchment.
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Fig. 16 Comparison of HQA sub-scores on the Glaze catchment with 
sites of similar type, NW sites and reference sites
Table 5 Component HQA scores o f highest and lowest quality (RHQ) sites compared to the sub set o f sim ilar sites
River Glaze RHS and Geomorphological Evaluation Environment Agency
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3.1.3 Rare Features
Those features occurring at less than 5% of other RHS sites are noted in Table 6. Most 
features are rare only in the context of similar river sites. As discussed in the previous 
section, these sites are typically of low quality. With the exception of the marsh at site 
17356, all rare features in the Glaze catchment were present to a very limited extent, i.e. 
fragmented patches of marsh or carr. No features were rare at a regional level.
Table 6 Rare features occurring at Glaze sites within the context of national, regional 
and selected similar sites
SITE Feature
England & Wales Northwest Similar sites
17321 Carr (very limited wet 
woodland below culvert 
under canal)
Carr
Marsh (area of 
impeded drainage with 
wetland vegetation next 
to West bank of river at 
SD 604 013)
17323 Carr (limited wet 
woodland below 
Pennington Flash)
Carr
17330 Marsh (small marshy 
area adjacent to 
stream)
17333 Marsh (small marshy 
area adjacent to 
stream)
17355 Marsh (small marshy 
area adjacent to 
stream)
17356 Marsh (extensive 
wetland in broad, 
shallow floodplain)
17357 Carr (limited wet 
woodland)
Carr
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3.1.4 Geomorphological Audit
Most of the catchment experiences erosion in some form (92% of reaches surveyed) and 
deposition to a lesser extent (52.6% of reaches surveyed). Practically all eroded sediment is 
within the ‘fine’ classes of clay/silt and sand. Toe scour and wash are most prevalent, while 
eroding cliffs, poaching and slumps also appear significant (Fig. 17). However, it is likely that 
the volumes of sediment released by the latter set of processes outweigh the former. While 
the potential for scour and wash (as recorded) is high, the entrainment of sediment by flowing 
water and rain is less likely than that of sediment released by the other processes.
Fig. 17 Sources of erosion in the Glaze catchment
Figures 18 a - c illustrate the major divisions between umbrella sources of erosion (e.g. 
subaerial, direct alteration- see Appendix 2 for a full description of geomorphological features 
and processes). Natural processes dominate erosion, with substantial contributions from 
direct alteration (predominantly poaching). There are only minor additions from biological 
processes and indirect alteration. This is unsurprising, as burrowing and tree fall can be 
considered as ‘point sources’ and would be required on unrealistic scales to have any 
significant impact on sediment sources. Indirect alteration above and below structures is 
easy to spot locally, however its effects further away from structures is difficult to determine.
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Fig. 18a Presence of erosion processes (%) for fine sediment sizes: clay, sand and silt
Fig. 18b Presence of erosion processes (%) for coarse sediment sizes: bedrock, 
cobble/boulder and gravel/pebble
ERC/J2663/V2/02.02 Page 33
Fig. 18c Presence of erosion processes (%) for all sediment sizes
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While approximately 90% of eroded sediment is clay, silt or sand, there is more even spread 
within deposition, with significant depositional evidence for gravel/pebble and cobble/boulder 
sized material (Table 7). This partly reflects the actual processes operating and is partly a 
consequence of the methodology used. Mobilised clays and silts are very unlikely to be lain 
down as deposits except under practically no-flow conditions or in pools, and where they are, 
water is usually too turbid and deep to enable observation of bedforms.
Table 7 Recording scale of erosion by process type for inter reach data
Percentage per recording scale
Micro Small-meso Large-meso Macro
Subaerial 31.43 25.86 46.62 35.71
Fluvial 10.00 30.69 42.86 48.05
Biological 30.00 15.17 3.01 0.00
Direct 10.00 14.14 5.26 12.99
Indirect 17.14 13.45 0.00 0.65
Most of the coarser sedimentary deposit is localised in nature, and found within the wooded 
sections of steeper gradient found throughout the catchment (e.g. Borsdane Wood, Old Dam 
Wood and Atherton Wood). Coarser material is also relatively mobile within culverted 
suburban reaches, where trapezoidal channels fed by storm drains appear to allow regular 
reworking of the gravel/pebble fraction, and an almost complete lack of finer sediment.
As a whole, deposited material is unstable (Fig. 19), and provides evidence of natural fluvial 
processes in action. Material is well spread across both the fine and coarse sediment 
fractions (Fig. 20). Side bars are particularly common in the many straighter sections where 
channel planform attempts to adjust to a more sinuous pattern. Berm deposits are very 
stable, but usually found as artificially engineered sections used in areas that have been 
restored or landscaped. Urban debris comprises some 4% of the deposit, usually in the form 
of flytipped brick piles or waste around which other material has accumulated. Its stability 
cannot be assessed using the revegetation scheme, as many types of urban debris do not 
support vegetation growth. Instead, material residing in channels without the capacity to 
transport them were noted as 'stable'.
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Table 8 summarises the subjective assessments of the catchment as a whole as source, sink 
and transfer. This is based upon the four part scale used in the field at the end of each reach, 
and represents a simple subjective estimate of the relative importance of each reach. As 
such, it should only be taken as a guide rather than an accurate summation of catchment 
characteristics. Sourcing within the system is extensive, with only 23% of reaches having no 
significant sources, 47% having occasional or localised sourcing, 23% common sourcing and 
7% proliferate sourcing. Transfer dominates, with over 75% of the catchment experiencing 
common or extensive sediment transport. This is reflected in the relatively low deposition, 
60% of the catchment experiencing localised deposition, and 13% no deposition at all. Areas 
of low sourcing reside in culverted, embanked and low discharge reaches. Low deposition 
occurs in similar locations and high discharge reaches, whilst low transfer occurs in wetland, 
ponded and disconnected and stagnant sections (e.g. near Botany Bay wood).
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Fig. 19 P e rc e n ta g e  d is tr ib u tio n  o f  d e p o s i t  ty p e s  (all m ate ria ls )  by  s ta b ility
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Deposition features
Fig. 20 Deposition features and stability in the Glaze catchment
table 8 Subjective assessments of sources, sinks and transfer by reach
Overall impression
Absent Local Abundant Extensive
Source 23.33 47.33 22.67 6.67
Sink 13.33 62.00 16.00 8.67
Transfer 6.00 18.67 44.00 31.33
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Ultimately, an appropriate catchment wide summary of erosion and deposition processes 
would be as follows. Erosion is predominantly of the fine sediment fraction (Table 9). In the 
upper catchment, channel discharges are low enough that some deposition of fines takes 
place, while virtually all coarser fractions are deposited within the reaches in which they are 
mobilised. In the mid and lower catchment, discharges are higher, and nearly all fines are 
flushed out of their source reaches and usually out of the system. Exceptions arise where the 
channel disperses in wetland (e.g. Platt Bridge) or joins large water bodies (e.g. the Flash, 
Amberswood Lake, Daisy Hill Pond), and most sediment is lost to storage. Although the 
channel's capacity to erode coarser sediment increases down-catchment, its ability to 
transport is limited to high discharge conditions, and most coarse transport will only occur in 
spate conditions. The extensive management and re-engineering of the channel in its lower 
reaches reduce the availability of sediment, and ensure high enough discharges that neither 
erosion or deposition are particularly active.
Table 9 Substrate composition of erosion and deposition features
Composition (%) of total erosion and deposition
Substrate Erosion (%) Deposition (%)
Clay/silt 60.91 28.64
Sand 27.04 31.12
Gravel/pebble 10.81 22.63
Cobble/boulder 1.24 17.62
Bedrock 0.00 0.00
Network Order
Figure 21 illustrates the network orders for the Glaze catchment. The Glaze system is 
dominated by multiple lower order channels feeding larger main channels. The smaller 
systems contribute little to stream power individually, but may be significant ephemeral 
sediment sources. Larger channels have greater stream power but frequently occupy less 
erosion susceptible parts of the catchment. Hence, larger channels act mainly as zones of 
transfer. The key feature of the network is its existence as two largely separate systems to 
reach 15, where Pennington Brook leaving the Flash is joined by Moss Brook from the east.
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F ig . 21 N e tw o rk  o r d e r s  f o r  G la z e  c a t c h m e n t
24-50
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Major breaks in channel continuity occur at a number of locations. Most obvious of these is 
the 1.5 km long Pennington Flash (SJ 637 990) and the large wetlands near Platt Bridge (SD 
612 032) and north of Atherton (SD 685 046). There are also three major weir-regulated 
ponds, in Hulton Park (SD 678 053), at Daisy Hill (SD 660 047) and south-east of Aspull (SD 
629 074). These may have major effects in restricting the impacts of sediment transfer 
through the system, as well as encouraging siltation above control structures and erosion 
below them.
Figures 22 and 23 reinterpret erosion and deposition processes in terms of network order. 
While most erosion (by quantity) takes place in the extensive set of type-1 streams, sources 
of sediment in type-3 and type-4 streams are disproportionate to their coverage in the 
catchment (13% by length, 20% by sediment released). Type-2 streams make up 20% of the 
system length, and contribute 17% in sediment sources, while type-1 streams make up 67% 
of the system length and contribute 63% of the sediment.
Toe-scour provides the highest potential yields in type-3 and type-4 streams, although it 
should be noted that while this occupies a large proportion of the stream length, provision of 
sediment will be slow in comparison to some of the other sources. The contribution from 
slumps relates largely to the undercutting sinuous and meandering reaches, hence their 
greater dominance in network orders 2, 3 and 4. Eroding cliffs are dominant in the low order 
streams, particularly in sandy reaches.
Deposition processes are almost exclusively observed in low order channels. As already 
noted, this reflects the dominant active sediment fractions (clay, silt and sand) and their low 
discharge requirements for continuing transport. The berm deposits found in type-3 and type- 
4 channels are most likely artificial. The unstable nature of deposits is again emphasised by 
Fig. 19.
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Fig. 22 E ro s io n  ty p e s  a n d  q u a n ti tie s  by  n e tw o rk  o rd e r
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Fig. 23 Deposition processes and quantities by network order
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Reach scale assessment of erosion and deposition
In overview, the longest stream in the catchment comprises reaches 1 to 50, initiating in 
Borsdane Brook near Aspull, passing via Hey Brook into the open water body of the Flash, 
and then continuing as Pennington Brook and River Glaze to join the Manchester Ship Canal 
near Hollins Green. The second major branch (reaches 55 to 66) is Moss Brook, running east 
into Shaw Brook, and fed by several lengthy systems joining from the north.
In order to assess erosion and deposition in association with landuse and prior channel 
management, data has been handled in the following ways. Process scales and frequencies 
have been used to calculate a total erosion and deposition value for each reach surveyed 
(Figs. 24 and 25).
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Fig. 24 M ag n itu d e  o f  e ro s io n  p r o c e s s e s  o n  th e  G laze  c a tc h m e n t
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A description of geomorphic activity by reach now follows, working from upper to lower 
catchment.
Of the easternmost reaches, there are two major channel sections: Moss and Shaw Brooks ' 
(55 to 66) and their associated tributaries (120 to 131; 140 to 142), and joining them from the 
north, four sections under various names (185 to 187; 101 to 116; 109 to 111; 144 to 152).
Geomorphic activity for reaches 55 to 66 is relatively low with neither erosion or deposition 
exceeding 250 m2 in extent. The upper reaches are dominated by wash processes, with very 
low transfer in reaches 64 to 66. Initiating in agricultural field drains, Shaw Brook was largely 
inactive at the time of survey, comprising an interconnected series of deeply silted ponds 
(Plate 1, Appendix 7). These are unlikely to supply sediment except under exceptionally wet 
conditions, where considerable quantities of fines may be remobilised into Moss Brook. The 
declining erosion to reach 59 represents an improvement in quality of the channel surrounds 
with little increase in the channel’s capacity to source sediment. High discharges from 
workings below the Bridgewater Canal have given rise to a reported flooding problem in the 
vicinity of Keepers Cottage (SJ 716 993; Plate 2, Appendix 7). A combination of channel 
deepening, agricultural drain inputs and major infeed from Town Brook (120 to 131), see 
erosion rise towards the confluence with Pennington Brook at the end of reach 55. Low 
deposition throughout represents in the upper catchment lack of source material, and in the 
lower reaches increase in channel capacity. The geomorphic contribution by reaches 140 to 
142 is insignificant in this context.
Reaches 120 to 131 make up Town Brook. Peaks in erosion occur around culverts (129) and 
in unprotected parts of reaches 124 and 126. The latter descend through a steep-sided and 
wooded suburban gorge, and extensive scour, eroding cliffs and slumps are present. This is 
common in other wooded areas of the catchment, usually in combination with storage ponds 
built into gorge heads, and with regulating weirs discharging clear water with high erosion 
potential.
A further 16 kilometres of channel joins Moss Brook near its confluence with Pennington 
Brook. The major branch (101 to 116) comprises Atherton Brook, initiating at Chequerbent 
(SD 677 059). Erosion is more variable in extent and magnitude throughout this section, 
particularly in the upper catchment which initiates over 100m above its eventual confluence 
with Moss Brook. High peaks of 500m2 (115) and 300m2 (107) are again associated with 
steep banked wooded stretches and in the former case, regulated discharge from a water
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Fig. 25 M ag n itu d e  o f  d e p o s it io n  p r o c e s s e s  o n  th e  G laze  c a tc h m e n t
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body. A peak at 113 (300m2) corresponds with water emerging from a heavily culverted 
reach that passes through Atherton. The depositional peak within 115 relates mainly to 
gravel bar formation as collapsed bank material is broken and fines washed out. However, 
the pond and wetland area in Hulton Park will likely capture mobilised sediments (including 
fines) within reaches upstream of Atherton.
Of the remaining channels, 109 to 111 and 187 to 185 have little significant sedimentary 
input. However, there is considerable activity along Old Mill Brook (144 to 152) which initiates 
around Middle Hulton near the M61. Peaks in erosion achieve a catchment maximum at 
600m2 within reach 149. Here, the channel dissects the toe of a large spoil heap as it drops 
30 m in little over a kilometre to pass under the railway line at Padiham. Severe slumping is 
still active (Plates 3a and 3b, Appendix 7), and water quality appears poor with spoil waste 
continuously eroding and being reworked downstream (Plate 3c, Appendix 7). The heap itself 
also actively erodes, with deep rilling in evidence. It is expected that high discharge events 
will flush large amounts of fines through the system, and remobilise the gravel and pebble 
fraction (note the deposition peak at 149). Turbidity was very high at the time of survey, and 
could be traced through to the confluence of Old Mill Brook with Hindsford Brook at reach 
109 (Plate 3d, Appendix 7).
The other ‘half of the system comprises a main channel of 25km (1 to 50), and another 20 
km of tributary spread across six smaller streams (94 to 96; 70 to 87; 158 to 161; 164 to 171; 
194 to 200; 175 to 178). Discussion will centre on the tributaries in the first instance, and lead 
onto discuss the main branch and its interactions with the whole catchment network.
Reaches 96 and 95 incorporate a large freshwater body on Ince Moss, and are 
geomorphologically inactive. Channels take the form of deepened farm drains beneath a 
sheltering tree cover. Along with reach 94, they discharge into the Platt Bridge wetland. 
Reaches 171 to 164 (Carr Brook) pass through largely inactive arable land. An erosion peak 
occurs within 170, where extensive poaching and bank collapse has taken place within the 
fenced confines of a slurry treatment works. Deposition is again minimal. In contrast, reaches 
200 to 194 (incorporating a disconnected reach, 196) run through arable land drainage, and 
are experiencing active erosion and deposition. Under tree cover, fluvial processes dominate 
despite the seemingly low discharges, whilst in open fields, grazing provides poached 
sources to the channel. However, the low flows also see frequent deposition within the same 
reaches. The blueline channel (Jibcroft Brook) indicated on the OS map has been filled in 
with loose rubble by the landowner, and the channel diverted into a culvert. It reappears a
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few hundred metres later to eventually join the River Glaze at Fowley Common. Reaches 
178 to 175 are similar in nature, with frequent erosion and deposition throughout, increasing 
towards their confluence with the main River Glaze. Marsh Brook (161 to 156) travels 3 
kilometres from Hindley Cemetery to Dangerous Corner, passing through arable and pastoral 
farmland, and then scrubland. Eroding cliffs and toe scour dominate with limited mass 
movement.
The longest of the tributaries is Westleigh Brook which initiates (as Hall Lee Brook) just east 
of Wingates (87 to 70). Erosion initiates at the head of the stream as extensive poaching with 
little deposition. A combination of washed sources from a housing estate (under construction) 
in reach 86, and within a wooded section beneath the culvert (under the A6) maintain 
moderate erosion rates (240m2). Deposition and erosion continue actively through a wooded 
valley parkland to the pond at Daisy Hill. Again, it is likely that sediment mobilised prior to 
Daisy Hill is retained within it. The stream gains considerable head as it exits an outfall below 
the pond and falls 20 m. Slump, slide and cliff erosion rise in reach 81 immediately after the 
pond (Plate 4a, Appendix 7). The stream is then channelled through a shallow culvert at high 
velocity for approximately a kilometre and emerges into a naturally meandering agricultural 
reach, where erosion peaks at 300m2. Subsequent to reach 78 where major slumping has 
taken place, erosion and deposition tail off. The channel is joined by Marsh Brook, and 
eventually joins Pennington Brook with a pronounced sediment load (Plate 4b, Appendix 7).
With all of the tributary streams now described, it remains to assess their impact on the main 
channel route (reaches 1 to 50). Starting at the upper end of the catchment, erosion and 
deposition are reasonably frequent occurrences, with poaching on pastoral land, scour after 
frequent culverts, and wash, slumps and eroding cliffs adding sediment locally. Erosion 
maintains a high (300m2) through reaches 44 to 40, as Borsdane Brook descends 50 m over
3 kilometres within the wooded valley to Hindley. The channel flattens out as it passes 
through Hindley, and deposition peaks with loss of stream power at reach 39. Thereafter 
deposition drops off rapidly as the stream passes through culverted sections to enter the 
Platt Bridge wetland. Velocity is greatly reduced, and the water is particularly turbid with large 
potential for silting. Emerging from the wetland and passing under the railway, erosion in the 
form of extensive slumps, slides and cliffs again peaks (300m2), as the channel drops 
another 5 -10 m.
After Abram, the channel is known as Hey Brook and proceeds embanked through pastoral 
and arable farmland adjacent to the Leeds and Liverpool canal. The channel is confined 
within an overdeepened and embanked section until reach 37, and on its emergence from a
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culvert beneath the dismantled railway, it passes largely un-engineered to Pennington Flash. 
The fields to either side of 26 to 24 are frequently flooded, as the channel does not have the 
capacity to pass discharges contained by the embanked section upstream. In addition, the 
large wetland area to the west of reaches 29 and 30 maintains higher water levels, 
exacerbating the problem during wetter than average periods.
Any sediment transported by the channel at this point, enters the Flash, where much of it 
settles. On departure from this water body, visibly clearer water is joined by the relatively 
turbid Westleigh Brook. Erosion peaks with extensive poaching, toe scour and some mass 
movement in reach 18 (Plates 5a and 5b, Appendix 7). Thereafter channel form is decidedly 
regular, for the most part within an overdeepened stretch that continues to Glazebrook. 
Erosion is localised and largely exists as potential toe scour in higher discharge conditions. 
The progressive addition of discharge from the eastern channel network at reach 16, and 
from the smaller systems in reaches 12 and 11, see erosion continue to rise to a peak of 
300m2. Extensive poaching provides sourcing in reach 5, while a wooded section again sees 
a rise in erosion of steep banks immediately before the Glaze joins the Manchester Ship 
Canal. There is no visible deposition, although weeded stretches suggest silted channel 
bottoms in a large number of the lower reaches.
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3 .3  A s s e s s m e n t  o f  H a b ita t fo r W a te r  V o les
W a te r  v o les , o r  e v id e n c e  of their activities, w ere  noted a t 3 RHS sites  (17316, 17329 & 
1 7333). T a b le  10 d e ta ils  th e  NGR for the site s  surveyed for w ater vo les by th e  C lear G laze 
P a r tn e rsh ip  during Ju ly /A ugust 1999. Originally, 59 survey sites w ere se le c te d  to  give 25%  
c o v e ra g e  of th e  ca tc h m e n t. Eventually, only 31 sites  (13% coverage) w ere  actually  su rveyed  
a n d  positive  w a te r  vole s ig n s  w ere  recorded  a t 14 sites. The da ta  from 2 of th e  sites  w ere  
u n ce rta in ; how ever, a s  th e  A gency h as  reco rds of w ater voles a t th e s e  locations (Nicki 
R u sh to n , p e rs . com m .) th ey  w ere  c la sse d  a s  confirm ed sightings.
T a b le  10 W a te r  V o le  O b s e rv a t io n s  by  C le a r  G laze  P a r tn e rsh ip  (Ju ly /A u g u s t 1999)
Grey: sites that were surveyed thoroughly. + Positive recording. +? Possible/unconfirmed recording.
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The 3 water voles sightings from the RHS survey are incorporated in the spatial plot of water 
vole sightings (Fig. 26). The sightings are scattered through the catchment with two clusters, 
on Carr Brook above the confluence with the River Glaze and on Brookside and Borsdane 
Brooks around Platt Bridge.
The following criteria were used to create a query in MS Access that selected the 3 sites 
known to support water voles from the other 42 sites in the database from this study:
Tall Herbs: Present or Extensive 
Improved Grassland: Present or Extensive 
Flow: Glides Present or Extensive 
Marginal Dead water: Present or Extensive 
Bank Material: Earth 
Shading: Not Extensive
The final criterion was used despite the fact that Site 17350, at which water voles were 
noted, was heavily shaded. The downstream end of this site included a very small section of 
stream outside of the shading where the stream left scrubby woodland and flowed through 
an area of good water vole habitat. Water vole signs were observed here, at the very end of 
the RHS reach. Improved grassland was included because this feature was present at sites 
where water voles were known to occur. Although improved grass would not typically be 
prime water vole habitat, there is limited availability of prime habitat on the Glaze catchment 
because of the extent of agriculture and urbanisation. In this situation, water voles do occur 
on reaches where riparian areas are classified as improved grass, especially when there is 
an ungrazed buffer strip.
The criteria chosen to query the RHS database for further possible water vole sites on the 
Glaze catchment identified one further site: 16616, from a previous survey. This site (SJ 675 
979) is effectively the location (SJ 675 969) at which the Clear Glaze Partnership survey 
recorded water voles. The fact that more sites were not selected is unsurprising given that
only 10 previously surveyed sites were on the database. The results of this query also
/
suggest that suitable habitat for water voles amongst the 45 surveyed RHS sites is limited to 
those 3 sites at which their presence was noted. From this it can be estimated that less than 
10% of the catchment offers suitable habitat for water voles.
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On a catchment such as the Glaze, water vole populations are fragmented by the 
discontinuous nature of suitable habitat. It is important, therefore, that management activities 
take into account their presence (and potential occurrence) as populations would be easily 
displaced. This is not necessarily a simple matter; local Rangers report that water voles on 
Westleigh Brook are present only in areas that were dredged 7 years ago (Peter Alker, pers. 
comm.). RHS site 17357 on Westleigh Brook had silting as major problem, it would be 
prudent to dredge this watercourse but this should be done only in those areas not dredged 7 
years ago and preferably after a detailed survey establishes any link between dredging and 
water voles.
The scattered nature of water vole populations does provide encouragement that populations 
could spread if conditions became favourable for them; however, caution must be stressed 
since the isolated populations are very vulnerable to further habitat loss and this habitat has 
been shown to be very limited in extent.
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3.4 Land use and geomorphological processes
There are no simple numerical relationships between any land use type or geomorphological 
process. This reflects the complexity of geomorphological responses rather than inadequacy of 
the survey technique. Furthermore, channel processes in the main affect material within the 
confines of the banks, rather than beyond (except in cases of flooding or severe bank retreat). 
Because the catchment is lowland in nature, runoff from adjacent land is likely to be slow and 
geomorphologically insignificant. However, stream response times to rainfall events will be 
affected by land use. Unfortunately, the survey is not designed to take this into consideration.
The context provided by land use can still be usefully applied in assessment of reach scale 
processes. This has been an implicit part of the previous discussion, and land use types were 
considered throughout the analysis stage. More explicit statements are made here as to the 
influence of land use types on erosion and deposition processes in the Glaze catchment. 
Recommendations are also included where appropriate.
Figure 27 illustrates the extensive landuses in the catchment. Improved grassland, both with 
and without stock, and the presence of rough pasture indicate the highly agricultural setting of 
much of the catchment. There are also extensive urban and woodland settings, the latter often 
occurring within the former as preserved parkland. Each will now be dealt with in turn.
The main impact of agricultural land use on sediment activity in the catchment relates to 
poaching. Although grassland with stock is extensive, most of the poaching contributions take 
place over relatively short distances (sub 100 m), where poorly fenced fields abut onto the 
channel margin. These would be relatively easy to fence more effectively. Frequently, the 
channel has been engineered by deepening to the point where it is inaccessible to stock. 
Equally, riparian strips may prevent access, whether deliberately planted or present through 
lack of cutting. Figure 28 shows sites with poaching present. The vast majority of this 
poaching was caused by livestock (cattle and sometimes horses) rather than human access, 
although the latter may be important in areas popular for recreation. When fencing is either 
absent or not fully effective this is indicated on Fig. 28 to provide information directly useful for 
catchment management. The grid reference of all sites with extensive poaching (>50 m2 in a 
500 m reach) where there is less than fully effective fencing is also provided.
The subdued relief of the catchment prevents significant inwash of sediment from tilled fields. 
However, poorly maintained field drains may be foci of erosion processes during periods of 
high rainfall.
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Fig. 27 E x ten siv e  L a n d u se  (from  c o n tin u o u s  g eo m o rp h o lo g ic a l su rv e y )
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Fig. 28 S c a le  o f  p o a c h in g  (m 2) a n d  fen c in g  c o n d it io n s  on  th e  G laze c a tc h m e n t (from  
g e o m o rp h o lo g ic a l su rv ey )
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A considerable but temporary source of sediment are ground works, found frequently 
throughout the catchment (e.g. Plate 6, Appendix 7). Poor controls on-site allow clays and 
sand to discolour the water in these locations. Makeshift bridges with concrete piped culverting 
are also prone to blocking and may have considerable implications for flood risk. Better site 
control would be preferable at these locations.
Suburban and urban areas are notable for increased culverting, and for domestic and 
commercial waste. The lack of fine sediment in culverted sections emphasizes the relatively 
high discharges experienced by these reaches. This is exacerbated by the inputs of storm 
drains, which, although dry much of the time, may have a considerable influence on discharge 
during wetter periods. Although the culverts do not experience much geomorphic activity, there 
is usually scour after concreted sections, and mobilisation of sediment. It is arguable that these 
natural processes should be left to proceed except where there is risk to property or valuable 
habitats. The extensive engineering of the channels throughout the catchment rob much of the 
watercourse of interest and diversity. Further attempts to restrict naturally occurring processes 
would only worsen the situation. Wooded sections provide the most geomorphologically active 
and interesting reaches in the catchment, and are particularly welcome in the suburban areas 
in which they are often found.
Scrubby areas provide the other major area of ‘land use'. These are usually still natural in their 
surroundings, and un-engineered. As a result they are frequently geomorphologically active, 
with fluvial processes dominating. However, they occur in small patches, and are probably 
under-represented as an overall land use class. Like the woodland areas, their preservation is 
desirable.
While the wooded areas account for most of the sediment hotspots, the spoil heap next to Old 
Mill Brook is the most influential land use in the catchment. Fluvial and slope processes act 
extensively in the area, and both an iron leachate and the sediment itself are clearly evident in 
the field. Mass movement triggered by fluvial processes is close to removing sections of 
footpath in the area. Further work needs to be undertaken to assess the nature of sediment 
delivery from this site. Monitoring of suspended sediment during storm events immediately 
beneath the site, and at all tributaries to Hindsford Brook (to determine background 
concentrations and dispersion) would be of value in this respect.
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4 Discussion
Objective A: Provide baseline information on the current state of river habitat in the 
catchment
The repeatable techniques of RHS and geomorphological survey provided data which 
indicate clearly that the Glaze catchment is a heavily modified watercourse of generally poor 
habitat quality with a limited number of sites of good habitat quality also present. Data have 
been mapped and summarised (Section 3) to demonstrate the current state of habitat quality, 
extent of habitat modifications and nature and scale of geomorphological processes. These 
maps and summary data can be used for assessing future changes in the study area and to 
monitor the effectiveness of future catchment management and rehabilitation.
Objective B: Identify areas of high habitat quality and factors contributing to it
Some pockets of relatively high value habitat exist and have been identified. Typically, these 
are in the upper parts of the catchment and are associated with woodland which is naturally 
present in areas that have not been so heavily disturbed by human activities. Similar sites 
will also exist that were not sampled in the RHS but less than 10% of sites are estimated to 
be of at least good overall quality (RHQ class 1 or 2), compared to more than 35% nationally.
Analysis of the factors that contribute to high habitat quality revealed that land use (as 
woodland), trees and diverse flow types are the most important habitat features (compared to 
a sub set of similar sites). The best sites also have high RHQ because they are little 
modified.
Objective C: Identify areas of low habitat quality and the causes of the pressures 
resulting in low habitat quality
The majority of the catchment is of low habitat quality. The most important influences are 
absent or infrequent bank and channel features, absent or low diversity channel vegetation 
and the paucity of riparian trees. The high degree of modification (85% of sites significantly or 
severely modified ) also reduces River Habitat Quality. In particular, a large proportion of 
river reaches have resectioned banks and/or channels while there is extensive culverting in 
the urban parts of the catchment.
The pressures on the catchment derive from its use largely for agriculture (mainly improved 
grassland for grazing) and housing. Both these landuses demand physical space, often from
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a natural floodplain, and no flood conditions. This has led to the extensive modifications 
recorded, notably resectioning of banks and channels and culverting. An estimated 82% of 
sites have experienced at least some bank resectioning and 78% have had their channels 
straightened. This compares to 46% and only 7% of sites in lowland England & Wales as a 
whole. As well as the desired effect of increasing conveyance and limiting flooding, these 
modifications also destroy habitat features, decrease physical heterogeneity and disrupt the 
continuum of a watercourse. The very lowest quality sites had suffered the whole range of 
modifications and were largely associated with improved grassland agricultural landuse.
Objective D: Evaluate the ‘naturalness’ of geomorphological processes, especially 
with respect to sediment sources, transfer and sinks
Sediment erosion, transfer and deposition are natural river processes; however, in a highly 
modified system such as the Glaze, natural river processes are affected by such factors as 
channel engineering and floodplain isolation. In this context, ‘natural’ river processes can be 
problematic for catchment management when, for example, erosion causes loss of bankside 
stability or excessive sedimentation leads to loss of conveyance and increased flood risk.
As expected in relatively low energy river environment, toe scour of fine (clay -  sand) 
sediments is the most important erosional process. Toe scour and wash together account for 
more than 50% of all erosion in the catchment. Eroding cliffs (especially of sandy 
substrates), poaching and slumps are also important erosional processes. Where poaching 
occurred this was caused largely by livestock and was often associated with poor fencing 
conditions.
Deposition is well spread between both coarse and fine sediments. Coarser sediments tend 
to be deposited in the steeper gradient, typically wooded, sections where a good range of 
geomorphological features (bars, pools, riffles etc.) are evident. Over-siltation is evident in 
some areas. This tends to occur when channels disperse in wetland (e.g. at Platt Bridge) or 
join large water bodies (e.g. Pennington Flash, Amberswood Lake, Daisy Hill Pond) and most 
sediment is lost to storage in a natural deposition process.
A considerable but temporary source of sediment are ground works, found frequently 
throughout the catchment (e.g. Plate 6, Appendix 7). Poor controls on-site often allow clays 
and sand to discolour the water in these locations. Makeshift bridges with concrete piped 
culverting are also prone to blocking and may have considerable implications for flood risk. 
Better site control would be preferable at these locations.
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Most deposited material is unstable and provides evidence of natural fluvial processes in 
action; side bars are particularly common in the many straighter sections where channel 
planform attempts to adjust to a more sinuous pattern. Coarser material is also relatively 
mobile within culverted suburban reaches, where trapezoidal channels fed by storm drains 
appear to allow regular reworking of the gravel/pebble fraction, and an almost complete lack 
of finer sediment. In the lower reaches, the extensive re-engineering of the channel reduces 
the availability of sediment, and ensures high enough discharges that neither erosion or 
deposition are particularly active and transfer processes dominate.
Objective E: Identify areas suitable for restoration/rehabilitation
Restoration of the very worst sites would be unlikely to be successful because of the extent 
of modifications and conflicts with existing adjacent land uses. Rehabilitation of selected 
areas is a more realistic management goal and 2 areas identified as suitable are Hey Brook 
immediately above Pennington Flash and the upper reaches of Shakerley Brook/Old Mill 
Brook. This is considered in more detail in Section 5.1.2. Beyond these 2 areas, other 
rehabilitation efforts should seek to build from the isolated areas of good habitat quality 
identified and should attempt to reduce the significant habitat fragmentation that is present in 
the catchment. This could practically be achieved by focusing on the protection of riparian 
areas through adequate fencing, with the aim of encouraging diverse vegetation communities 
which would both stabilise banks and improve habitat quality. Where appropriate, planting 
could be undertaken to improve bank vegetation structure. Planting should be carried out in 
preference to further use of bank re-enforcement structures and could replace some existing 
structures.
Objective F: Investigate the distribution of water voles in relation to availability of 
suitable habitat
Water vole populations are scattered throughout the catchment where site conditions permit 
their survival; this is estimated as less than 10% of the catchment. There are 2 notable 
clusters, on Carr Brook above the confluence with the River Glaze and on Brookside and 
Borsdane Brooks around Platt Bridge. Specific comments on the management implications 
are made in Section 3.3.
ERC/J2663/V2/02.02 Page 60
River Glaze RHS and Geomorphological Evaluation Environment Agency
5. Conclusions (Management Options: Objective H)
5.1 Detailed Management Comments
5.1.1 Restoration
Restoration may be considered for those sites of the lowest habitat quality. The RHQ 
analysis provides an objective guide and 4 sites fell into the lowest class (5, extremely poor). 
This suggests that approximately 8km of the catchment is in this category (25% intensity of 
coverage). Whilst it would ultimately be desirable to improve the habitat quality of the 
poorest reaches this may not be the most practical management decision. Considerable 
effort and expense would be needed to make improvements that may only raise RHQ into 
the ‘poor’ category. Furthermore, the existing landuse adjacent to the poorest sites (urban) 
minimises the opportunity for successful restoration work. For these reasons it is 
recommended that efforts are focussed on the rehabilitation of sites currently of poor RHQ.
5.1.2 Rehabilitation
Almost 70% (approximately 62 km river length) of the Glaze catchment is of poor RHQ. 
Rehabilitation this much river length would be impractical; however, it is important that 
improvements to habitat quality are made and the recommendation made here is that key 
areas of the catchment are targeted for rehabilitation. Two specific areas are recommended 
for rehabilitation. Hey Brook immediately above Pennington Flash and the upper reaches of 
Shakerley Brook/Old Mill Brook.
The section of Hey Brook from Abram to Pennington Flash was thoroughly surveyed (RHS 
sites (upstream - downstream) 17352, 17353, 17321, 17320, 17356, 17355 and 17354; 
Geomorphological reaches 24 to 37), there being 7 RHS sites in approximately 5km. A 
consistent pattern of low quality, heavily modified sites emerged. Two of the sites were in the 
very lowest RHQ class (5, extremely poor), the remainder all in class 4 (poor). As discussed 
in the geomorphological audit, the parts immediately above Pennington Flash are prone to 
regular flooding which has caused local problems for farmers (pers. obs.) whose pasture land 
is frequently inundated. The reason for the conflict is that grazing is occurring on the natural 
floodplain of the river whose conveyance capacity is insufficient (despite extensive 
resectioning of both channels and banks), in fact conveyance capacity upstream, around 
Abram and Platt Bridge, is much higher.
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There is a contentious ongoing Water Level Management Plan on Abram Flashes (part of the 
Hey Brook corridor). The solution to this problem could entail additional engineering works 
(i.e. further resectioning to increase conveyance) or a revised land use plan. Wetland is an 
important habitat resource, especially in the context of sites similar in geology, altitude and 
energy to those of the Glaze catchment (cf. section 3.1.2). Additional engineering works 
would diminish even further the important links between the Hey Brook and the adjacent 
wetlands. Furthermore, the floodplain wetlands and Pennington Flash will act to store water 
during periods of flood that could otherwise cause problems in more populated areas 
downstream (e.g. Pennington and Glazebury). For these reasons, serious consideration 
should be given to managing the Hey Brook corridor as a wetland resource, albeit at the 
expense of localised flooding. If the existing use of the floodplain habitat for cattle grazing is 
to be continued then substantially improved fencing should be installed to eliminate the 
poaching problems in the area.
The second area where it is suggested rehabilitation could be targeted is Shakerley 
Brook/Old Mill Brook. These streams drain west and east respectively of a large spoil tip at 
Greenheys, an important sediment source in the catchment as noted in sections 3.1.4 and 
3.4. Fluvial and slope processes act extensively in the area and both an iron leachate and 
the sediment itself are clearly evident in the field. Mass movement triggered by fluvial 
processes is close to removing sections of footpath in the area. Further study should be 
carried out to assess more clearly the significance of this spoil heap as a sediment source. It 
is possible that slope stabilisation and isolation of the spoil heap from the 2 watercourses will 
be required to allow further rehabilitation works to proceed. If practical, rehabilitation should 
seek to use soft engineering options to avoid the watercourses continuing to work spoil. 
There is physical space available to allow natural stream processes to take place and 
riparian vegetation should be protected by appropriate livestock fencing to encourage 
colonisation by key species such as water vole that are not presently found in this area but 
are present a short distance downstream in the catchment (Fig. 26).
5.1.3 Site specific notes (RHS site 17349)
Westhoughton Brook RHS site 17349 was surveyed following a specific request by the client. 
It was not part of the catchment requested for geomorphological survey. The original NGR of 
the site requested for survey was SD 648 066. This was changed since the upstream part of 
the site, which was culverted, was inaccessible because of a closed-off area of warehouses 
and an active construction site. The entire area was highly disturbed by the construction 
works (cf. site photo, Appendix 6) and a previous course of the stream was visible but dry, 
presumably because upstream sources had been cut-off. Draining waters gathered again
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into a stream a short distance downstream before crossing under the railway line via a 
culvert and then entering a heavily culverted urban area.
Overall RHQ for this site was category 5 (extremely poor), a combination of category 5 result 
for both HMC and HQA class. There are two key issues affecting physical habitat quality at 
this site: the construction works impacting flow conditions and the extensive culverting 
(approximately 75% length). Culverted sections have huge impacts on stream physical 
structure (and hence score highly in determination of HMS) and are essentially lost as both 
ecological and amenity resources; however, even when the aspiration to restore a site exists 
it has to be tempered with the reality that land available for the restoration is likely to be 
highly limited. In this situation it is likely that little can be done to restore a highly culverted 
stream while the landuse for which it was originally culverted remains of higher value to 
society. For Westhoughton Brook in this area the focus should be to ensure that construction 
work has been undertaken in accordance with all relevant environmental obligations.
5.1.4 Nuisance Plant Species
Japanese Knotweed was commonly encountered and present extensively at 3 sites (17318, 
17347 and 17352). Both Himalayan Balsam and Giant Hogweed were also encountered but 
not as extensively as Knotweed. All records from the RHS survey are detailed in Fig. 29.
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Fig. 29 N u isa n c e  P la n t S p e c ie s  re c o rd e d  d u r in g  RHS su rv e y
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5.2 Summary Management Options
The following management options include summaries of detailed recommendations in Section 5.1 and additional options based on 
observations and interpretation within the report.
Table 11 Summary of Management Options (page 1 of 2)
Management Option Current Risks Benefits of Option Target Area(s) Comments
•  Rehabilitation of ‘poor’ 
RHQ sites
•  No improvement (or 
reduction) in RHQ
•  Overall habitat quality in 
catchment can be raised
•  Targeting sites that are 
not of the worst quality 
maximises the chance of 
achieving at least 
moderate status
•  Initially, as set out in 
Section 5.1.2
•  Subsequently, other 
‘poor1 RHQ areas, 
especially when 
moderate -  good quality 
reaches can be 
connected
•  Target the causes of low 
habitat quality, as 
identified in Section 3.1.2 
and summarised in 
Section 4 (C).
•  Oppose further 
culverting, remove 
existing where possible
•  Further reduction in RHQ •  Improved RHQ
•  Diminished habitat 
fragmentation
•  Throughout, especially 
urban areas
•  Development plans 
should avoid culverting 
and seek to restore 
surface channels when 
possible
•  Protect existing habitat 
features of value
•  Further habitat 
loss/modification
•  Maintenance of limited 
higher quality habitats
•  Highest quality sites (cf. 
Fig. 14)
•  Protect woodland land 
use and riparian trees
•  Protect other valuable 
habitat features (e.g. 
debris dams)
•  Improve fencing •  Continued and increased 
poaching
•  Improved bank 
vegetation structure
•  Reduction of erosion
•  Improved RHQ
•  Improved grassland 
agricultural areas (cf. 
Figs. 27 & 28)
•  Consider hedges where 
practicable
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Table 11 Summary of Management Options (page 2 of 2)
Management Option Current Risks Benefits of Option Target Area(s) Comments
•  Enhancement of riparian 
vegetation to favour 
water voles (in 
conjunction with 
improved fencing).
•  Poor bank vegetation 
structure
•  Fragmented of habitats
•  Improved bank 
vegetation structure
•  Improved river habitat 
quality
•  Improved quality and 
quantity of habitat for 
water voles
•  Areas adjacent or near to 
current water vole 
populations (cf. Fig. 26) 
where riparian habitat is 
limiting. Adjacent land 
use will probably be 
improved grass.
•  Aim particularly to 
develop tall herbs
•  Minimise abstraction •  Loss of important 
contribution to habitat 
quality of flow diversity.
•  Maintenance of limited 
higher quality habitats
•  Highest quality sites (cf. 
Fig. 14) (Walker, 2001)
•  Flow variability is an 
important component of 
the habitat quality of 
these rare high quality 
sites
•  Detailed
geomorphological survey 
to assess sediment 
source significance
•  Large scale mobilisation 
of fine sediments during 
peak flows
•  Inform potential 
rehabilitation work
•  Shakerley and Old Mill 
Brooks near Greenheys 
spoil heap.
•  Sediment tracing 
important.
•  Remove invasive species 
(Japanese Knotweed, 
Himalayan Balsam and 
Giant Hogweed)
•  Low habitat value
•  Low landscape value (i.e. 
isolation of watercourses 
from the public- 
especially site 17318)
•  Human health (Giant 
Hogweed)
•  Risk of spreading
•  Enhanced riparian 
habitats
•  Possibility of renewed 
bankside access (site 
17318 especially)
•  As identified in Fig. 29 •  Japanese Knotweed the 
main problem
•  Important to monitor 
Giant Hogweed because 
of human health risk
ERC/J2663/v2/02.02 Page 66
River Glaze RHS and Geomorphological Evaluation Environment Agency
References
Environment Agency (1999) Local Environment Agency Plan. Sankey/Glaze, Annual 
Review.
Environment Agency (1996) Local Environment Agency Plan. Sankey/Glaze, Consultation 
Report.
Jeffers, JNR (1998) Characterisation of river habitats and prediction of habitat features using 
ordination techniques. Aquatic Conservation: Marine and Freshwater Ecosystems, 8: 529- 
540.
Raven, PJ, Fox, P, Everard, M, Holmes, HTH & Dawson, FH (1997) River Habitat Survey: a 
new system to classify rivers according to their habitat quality. Freshwater Quality: defining 
the indefinable. Scottish Natural Heritage, University of Stirling, 5-7 September 1995 (ed. PJ 
Boon) pp 215-234, HMSO, London.
Strachan, R (1998) Water Vole Conservation Handbook. Wildlife Conservation Research 
Unit, University of Oxford.
Strahler, AN (1957) Quantitative analysis of watershed geomorphology. Transactions of the 
American Geophysical Union, 38:913-920.
Walker, J (2001) Sankey-Glaze CAMS, Analysis of River Habitat Survey (RHS) Data. 
Environment Agency. Unpublished Report.
ERC/J2663/V2/02.02 Page 67
River Habitat Survey Proforma
Appendix 1
1 9 9 7  RIV ER H A BITA T SURVEY P ag e  1 o f 4
Altitude (m)
Solid geology code 
Distance from source (km) 
Height of source (m)
Slope (m/km)
Drift geology code 
Significant tributary ? 
Water Quality Class
Flow category (1 -10 ) 
Planform category 
Navigation ?
Site N u m b e r:
Date ......./ .......n  997
Accredited Surveyor
Mid-site Grid Reference: River:
Time Surveyor name
No □ Yes □ If yes, state code
Adverse conditions affecting survey ? No CD Yes CD If yes, state
Bed of river visible ? No □  partially CD entirely Q  (tick one box)
Duplicate pho tographs: general character ? No □  Yes □  (tick one box)
Site surveyed from : left bank □  right bank El] channel □  (tick as appropriate)
T t
SERCON survey in addition? No □  Yes CH (tick one box)
□ shallow vee O  concave/bowl
(If U-shaped glacial valley ■ 
a d d "U")
EH deep vee !Z1 symmetrical floodplain
□ gorge □ asymmetrical floodplain
Terraced valley floor ? No □ Yes □
Riffles
Pools
Unvegetated point bars 
Vegetated point bars
1 9 9 7  RIVER HABITAT SURVEY : TEN SPOT-CHECKS P age 2 o f  4  i
Spot-check 1 is a t : upstream end □  downstream end D  of site (tick one box)
W k • ftp b ia s s B 5 s id  p c jp s s  c h a n n e l w ith in  1 m w id e  t to n s e c t ) } y  . :*J* m *•’saw m
' =  one entry only 1 2 3 4 | 5 6 1 7 1 8 9 --------
iX F T B A N K mf i l i n g  EC o r . H SQBB B 1
fvf aterial 1 nv, k, to, co, ci, CA.na.cc, se, wr, ca, m, iw
Bank modification(s) nk, no, rs, m, pqb}, bm, em 1
Bank feature(s) nv, no, ec, sc, pb, vp, sb, vs 1
CHANNEL
I '■ V-
i j P - r i h g ^ ^ r j C p r J ^ i f p §§ ••y-l
C tiannel substrate 1 nv, be, bo, co, cp, sa, si, cl, pe, m
ll
Flow type 1 ff, ch, bw, u w , a, rp, up, sm, np, no
* i lChannel modification(s) NK no, cv, as, a, da, fo
Channel feature(s) nv, no, ro, mb, vb, mi, tk
<T> —i 
2. n
5 lt l—* n>
< c  1 < D" i
;J jiM G H T  BANK" £ ? ' *■
Material 1 nv , u , to, co, g i ,  m, «, a, cq sr,wr. «w
Bank modification(s) nk, no, rs, ri, pq i), bu, em o  =rre" 1
ro .3 
‘ O |
1 o. n I n  ■ c
5 ' iUD
5* I
*T3O
3- 1Ct>n V
ST :
O" ;nrt
Bank feature(s) nv, no, ec sc, pb, vp, sb, vs
E V'" B A N K T O P LAND U5E AND VEGETATION STRUCTURE (to  be assessed o v e ro lO m  w ide  t r a n s e c t ) '
L a n d  use : choose one from BL, CP, OR, MH, SC, TH, RP, 1C, TL, WL, OIV, SU, RS
LAND USE WITHIN Sm OF LEFT BANKTOP
LEFT BANKTOP (structure within J m) B/u/s/c
LEFT BANK FACE (structure) B/u/s/c
RIGHT BANK FACE (structure) B/u/s/c
RIGHT BANKTOP (structure w ith in  1 m ) W /s /c
LAND USE WITHIN 5m OF RIGHT BANKTOP
«
» . CHANNEL VEGETATION TYPES (to  be assessed over a 10ni wide.trarisec t : use £ ( &31 l% a re a ) j3 r  i y ’fpresen 2 U I ;
NONE
Uverworts/mosses/lichens
Emergent broad-leaved herbs
Emergent reeds/sedges/rushes
Floating-leaved (rooted)
Free-floating
Amphibious
Submerged broad-leaved
Submerged linear-leaved
Submerged fine-leaved
Filamentous algae
Use end "catch-all” column fo r types n o t occurring In sp o t checks as w e ll as ove ra ll assessment o ve r 500m  (use E or y /
I JL
vYpresenf,) -
L R L
Broadleaf/m ixed woodland (BL) Rough pasture (RP)
Coniferous plantation (CP) Improved/semi-improved grass (1C)
O rc h a rd  (OR) Tilled land (TL)
M oorland/heath  (MH) Wetland (eg bog, marsh, fen) (WL)
Scrub t^SC) Open water (OW)
Tall herbs /rank vegetation (TH) Suburban/urban development (SU)
Rock and scree (RS)
mrimngt h) pr-Sty,
Natural/unm odified L R Artificial/modified L R
Vertica l/undercut. Resectioned ' \ ,wwv
Vertica 1 -f toe Reinforced - whole bank I w T V w -
Steep C>45’ ) V w w v Reinforced - top only ^ — •
Gentle — " ------- Reinforced - toe only ^ w s w
Com posite Artificial two-stage 'v \-------------'c *-------
Poached
'^ 'T 'V .W V W
Embanked
Set-back embankments 1
EXTEMTOFTREES AND ASSOCIATED FEATURES
TREES (tick one box per bank) ASSOCIATED FEATURES (tick one box per feature)
Left Right None Present E (>33% )
None □ □ Shading of channel □ □ □
Isolated/scattered
1 □ □ Overhanging boughs □ □ □
Regularly spaced, single □ □ Exposed bankside roots □ □ □
Occasional clumps □ □ Underwater tree roots □ □ □
Semi-continuous □ □ Fallen trees □ □ □
Continuous □ □ Coarse woody debris □ □ □
K , EXTENT OF CHANNEL FEATURES (tick one bhx per feature) '
None Present E(>33%) None Present E (>33% )
Waterfall(s) □ □ □ Marginal deadwater □ □ □
Cascaded) □ □ □ Exposed bedrock □ □ □  '
Rapid(s) □ □ □ Exposed boulders □  ■ □ □
Riffle(s) □ □ □ Unvegetated mid-channel bar(s) □ □ □
Ruri(s) □ □ □ Vegetated mid-channel bar(s) □ □  '
Boil(s) □ □ □  ' Mature island(s) □ □
Giide(s) □ □ □ Unvegetated side bar(s) □ □ □
Pool(s) □ □ □ Vegetated side bar(s) □ □ □
Ponded Reach(es) □ □ □ Discrete silt deposit(s) □ □ □
Discrete sand deposit(s) □ □ □
1. ' C H A N N E L  D IM E N S IO N S  (to be measured at one site on a straight uniform section, preferably trcross ':a r:1
LEFT BANK r,. * V.XC4.** CHANNEL RIGHT BANK
Banktop height (m) Bankfull width (m) Banktop height (m)
Is banktop height also bankfull 
height? (Y or N)
Water width (m) Is banktop height also bankfull 
height? (Y or N)
Embanked height (m) Water depth (m) Embanked height (m)
1997 RIVER HABITAT SURVEY: DIMENSIONS AND INFLUENCES Page 4 o
If trashline is lower than banktop break in slope, indicate: height above water (m) =
Bed material at site is: consolidated (compact) □  unconsolidated (loose) □ unknow
Location of measurement is: riffle □ run or glide □ other
M  ABTIFU a i S
None
□ Weirs
Sluices
Culverts
Bridges
M a jo r Intermediate M inor
Is w a te r im pounded by w eir/dam ? No □  Yes, <33%  of site □  >33%  of site □
N EVIDEI
None □ Dredging □  
Enhancement □
Mowing □  
Other (state)....,
Weed-cutting □
O JFEATl
None □
Waterfalls > 5m high □ Artificial open water □ Bog □ Fringing reed-bank
Braided/side channels □ Natural open water □ Carr □ Floating mat
Debris dams □ Water meadow □  . Marsh □ Other (state)...........
Leafy debris □ Fen □  . Flush □  '
P CHOKED CHANNEL (tick one box) — Ml
Is 33% or more of the channel choked with vegetation? No □ Yes □
Q NOTABLE NUISANCE PLANT SPECIES (U s e ^ o r I(^ 3 3 %  length) i f i i l i i l
None □  Giant Hogweed □  Himalayan Balsam □  Japanese Knotweed □ Other (state)..........
R ' OVERALL CHARACTERISTICS (Circle appropriate words, add others as necessary), ..J
M a jo r impacts: landfill - tipping - litter - sewage - pollution - drought - abstraction - mill - dam - road - rail - ir.„ 
- housing - mining - quarrying - overdeepening • afforestation - fisheries management - silting
Land
M anagement: set-aside - buffer strip - headland - abandoned land - parkland - MoD
Anim als: otter - mink - water vole - kingfisher - dipper - grey wagtail - sand martin - herop - dragonflies/dams
O ther sign ificant observations:
£
Alders? None □  Present □  Extensive □ Diseased Alders? None □  Present □ Extensiv
Geomorphological Survey Proforma & Keynotes
Appendix 2
3 eomorp ho logical Audit and Inter-reach form
A. S IT E  INFORM ATION
w
itchment: Water course: Reach number Date: Surveyor Photo number: Grid reference: Adverse conditions:
ap location recorded: Site surveyed trocn:
led bank i I right bank I "  I  channel 1 1
Water Width (m) Water Oepth (m) Additional notes:
:■ ! r :v  S E D I M E N T  S I N K S  A N D  S O U R C E S  A N D  O T H E R  K E Y  F E A T U R E S  -  W  i i  V  V E R S I O N '3
/C . E R O S IO N  F E A T U R E S /P R O C E S S E S  "  * • • • • • • • •  <••• . . .
B t. NATURAL PROCESSES
B1.1. Subaerial processes Total Total Total Total Total
c
Clav/sllt 4 3 2 1 Sand 4 3 2 1 Gravel/ pebble 4 3 2 1 Cobble/boulder 4 3 2 1 Bedrock 4 3 2 1
Slump
Slide
Creep
d. Wash
FreezeMhaw
1 .2 . Fluvial action Total Total Total Total Total
Ctav/sIH 4 3 2 1 Sand 4 3 2 1 Gravel/pebtte 4 3 2 1 Cobble/boulder 4 3 2 1 Bedrock 4 3 1 2 1
a. Erodino dlR
b. Toe scour
Bad scour I
1.3. Biological proceaia* Total Total Total Total Total
Clav/slB 4 3 2 1 Sand 4 3 2 1 Gravel/pebbie 4 3 2 1 Cobble/boulder 4| 3 2 1 Bedrock 4 3 2 1
a. Tree (alt
b. Burrowing 1
1. -  ACCELERATED PROCESSES
1.1. Direct alteration Total Total Total Total Total
Clav/sJM 4 3 2 1 Sand 4 3 2 1 Gravet/pebbfe 4 3 2 1 Cobble/boulder 4 3 2 1 Bedrock 4 3 2 1
a. Bank extraction
b. Bed extraction
f
. Poaching
. Footpaths
. Urban activities
Fishing posts
a. Other
1.2. Indirect alteration Total Total Total Total Total
Clav/sJI 4 3 2 1 Sand 4 3 2 1 Gravel/pebble 4 3 2 Cobbls/boukter . 4 l 3 2 1 Bedrock 4 3 2 t
. Below structure H
. Above structure
c. Deflectors |
\  S U B S T R A T E  C O NDITION E/ENG IN EERIN G ' ’
Con* Uncorts N Cone Uneont Resectioned Cutvened Embanked Two>stape Banned Straightened Reinforcedl Reinforce d2 Reinlorced3
Uay/sllt Usanctf
Oaravel
length of channel
(m)
Cons Uncons tt Corn Uneons
'o b b la /
lou lder
IjBedrock
4B flick) present; (E) extensive > 33% of roach
p . D E P O S IT IO N  F E A T U R E S /P R O C E S S E S . r.-.
Total Total Total Total
B1. Point bar flClavMW 4 3 2 Sand - 4 3 2 1 Gravel/pebble 4 3 2 Cobble/boulder 4 3 2
•1.1. Stable ||
•1.2. Partiallvciabie II
F1.3. Unstabie
F2. Side bar ClaWsft 4 3 2 1 Sand 4 3 2 1 Grave VpebWe 4 3 2 1 Cobbie/boukter 4 3 2 1
F2.1. Slabte
=2.2. Parllattv stable
F2.3. Unstable
P3. MId-ehinnel bar Clav/stH 4 3 2 1 Sand 4 3 2 1 Gravel/pebble 4 3 2 1 Cobble/boulder 4 3 2
;P3.1. Stable
iP3.2. Partially stable
P3.3. Unstable
F4. Discrete depoilt Clav/sU 4 3 2 1 Sand 4 3 2 1 Gravel/pebMe 4 3 2 1 Cobbto/boulder 4 3 2
P.1. Stable
F.2. Partially stable
F.3. Unstabie
F5. Berm deposit Clav/sW 4 3 2 • Sand 4 3 2 1 Gravel/pebble 4 3 2 Cobbtfi/boukJer 4 3 2 1
P5.1. Slabte
F5.2. Partially stable
F5.3. Unstable
F6. Floodplain deposit Clay/silt 4 3 2 1 Sand 4 3 2 1 Gravel/pebble 4 3 2 Cobble/boulder 4 3 2 1
F6.1. Stable
P6.2. Partially stable
F6.3. Unstable
F7. Urban'debris Clav/sW 4 3 2 Sand 4 3 . 2 1 Gravel/pebble 4 3 2 Cobbie/boulder 4 3 2 1
F7.1. Slabte
F7.2. Partially stable
FT.3. Unstable
NB Scale of features: 4 » macro-scale > 50m2; 3 ■ large meso*scale 10m’  - 50m’; 2 c imall meso-scale *= 1m* • tOm*; 1 ■ micro-scale < 1m7;
G . F L O O D P L A IN  L A N D U S E  »
Lanouse BW CP OR MH SC TH RP IG* IG** U W l OW SU RS QM AC
EHeel on 
sadlm enl 
h«ido*t
NB record aH uses within Sm of banktop and/or any further uses Irom the channel lhal contribuie to the sediment budget: (lick) present: (E) extensive > 33% ol reach; circle if slock-proofed.
H .  OTHER FEATURES * 1. OVERALL IMPRESSION
Trlbu tarlesj (Outfaila Provide an assessment of your overall impression of the 500m leach, where; |
0 1 2 3 4 0 absent
1 local
2 abundant
rnaruo
meso
micro
macro
meso
micro
Sediment source
Sediment sink
Sediment transfer 3 extensive
Fords
NB Scale of features: macro > 10m; meso » 1m • 10m; 
m icro <1m. Circle features vrilh slonlficart sediment Input. 1
K. Animal Observations _______ ■ ' ______
A nim al_____________ Sighting Sprain! Tracks Other Anim al Observations
) l . Barriers to Migration
t N o n e  
!| □
;i}
• i 
!
JvS .tjyr M in o r tvl .vj.->r lmemi«><jEi#Lc M in o r
W e i r s Re w l  m e rits
S lu ic e s -'’s.-'-i: !; : - ].. '• •- .• •• •• ■ O u t fa l ls V v ; * 1
C u lv e r t s F o rd s . • ' ■*
B r id g e s D e f l f i t s o r s
. .j  ^ ........ • , . .
O i l ie r  (s la te )
'j H  w i * n f . K > M n d f l i d  b y  iv< i5 r,> tf*rn?  M o  f l  Y ^s , o f  site- Q  3 %  «F s itu  Q
J . Fencing - Livestock Access - Grazing
Left Right
Fence
Access
Grazing
Fence
Access
G
razing
1 1 1 i i i i
Codes:
Fencing condition 
1) None
Liveslock Access 
1) Poor
Grazing Pressure 
1} None
2) Semi-effective 2) intermediate 2} Slight
3) Effective 3) Good 3) Heavy
M. Pollution Info, -v '*':
Evidence of:
Sheep Dip
Slurry
Silage
Other
(State)
N.-Evldence of S i l t a t i o n . T ;
Absent/ Present/ Extensive,
O. Shading of Channel
Overhanging Bows
Absent/Present/Extensive 
Shading of Channel 
Absenf/Present/Extenslve
GEOMORPHOLOGICAL SURVEY KEY NOTES
A  Site Information
Catchment Major sub catchment
Water course Named river stream or brook (see maps)
Date Day o f survey
Surveyor Surveyor name
Photo number Minimum of one photo per reach
Grid reference OS grid reference
Adverse conditions Factors preventing or influencing survey
Map location recorded Not used
Site surveyed from Either bank or channel
Additional notes Any other notes of importance
B/C Erosion Features and Processes
B1 Natural Processes
B 1.1 Subaerial processes
a. Slump -  Unvegetated or partially vegetated slump, blocks of bank material may be present.
b. Slide -  Sediment input from adjacent valley slopes (deep-seated failure).
c. Creep - Sediment input from adjacent valley slopes (surface failure, e.g. soil creep).
d. Wash - Sediment input from adjacent valley slopes or floodplain from wash of fine sediments off 
unvegetated / unconsolidated ground, or silts off tarmac etc.
e. Freeze-thaw -  Sediment input from cracking and faulting caused by freeze-thaw processes.
B  1.2 Fluvial action
a. Eroding cliff -  Active erosion from river action extending to more than 50% of bank height.
b. Toe scour - Active erosion from river action extending to less than 50% of bank height.
c. Bed scour -  Active natural downcutting of river, e.g. below waterfall, boulder cluster or step (N.B. scour 
below weirs and other artificial structures should be recorded as an accelerated process (indirect alteration 
sect. 2.2).
B 1.3 Biological processes
a. ' Tree fall -  Extent and particle size of material disturbed by tree that is available as a sediment source from
the fall o f  bank top / bankside trees.
b. Burrowing - Extent and particle size of material that is available as a sediment source from bioturbation.
C l Accelerated Processes
C l . l  Direct alteration
a. Bank extraction -  Area o f bank left unvegetated and unstable as a result of the formal or informal removal 
of bank material, (includes recent regrading / resectioning).
b. Bed extraction - Area o f  bed left unstable as a result of the formal or informal removal o f bank material, 
(including ‘gravel mining’).
c. Poaching -  Damage to banks and river margins due to stock, (e.g. de-vegetation, trampling and de- 
stabilisation).
d. Footpaths -  Damage to banks / river margins from footpaths, cycleways etc. (may be right-of-way or 
desire-lines). N.B. presence o f footpath etc. should also be recorded under human access below.
e. Urban activities -  Debris on banks that may be entrained (with potential to supply sediment), from fly- 
tipping, builders waste, garden waste etc.
f. Fishing posts -  Erosion from formal (e.g. official club beat) or informal fishing position.
g. Other -  Another other sources of accelerated erosion (state type).
C l .2 Indirect Alteration
a. Below structure -  effects of erosion immediately downstream of structure (e.g. bridge, weir, ford).
b. Above structure -  effects of erosion immediately upstream of structure (e.g. bridge, weir, ford).
c. Deflectors -  erosion caused by introduction o f deflectors, groynes or any other in-channel habitat protection 
or enhancement measures.
D Substrate Condition
Ticked i f  present, E f  extensive (>33% of the reach)
Substrate material All taken from RHS spot check key
Clay/Silt
Sand/Gravel
Cobble/Boulder
Bedrock
N V  Not visible
Consolidated Weed or algae covered, loose and unstable
Unconsolidated Unvegetated, clean, loose and unstable
E. Engineering
Length o f  channel subjected to engineering recorded (Left bank / Right bank) 
Engineering structures
Resectioned Length of channel
Culverted 0 none
Embanked 1 l-85m
Two-stage 2 85-166m
Berm ed 3 166-333m
Straightened 4 333-500m
Reinforced (1) Whole Bank 
Reinforced (2) Reinforced Toe 
Reinforced (3) Reinforced Top
F. Deposition Features
Point bar, side bar, mid-channel bar and discrete deposits -  definition as per RHS manual.
Berm deposits - deposits at bank toe forming an extensive ‘shelf or ‘foreshore’ environment, Typical o f multi­
stage channels or over-wide engineered watercourses where low-flow channel width has recovered.
Flood Plain Deposits -  Out o f bank deposits, may be fine particle size (e.g. sandy patches) up to boulder fields 
in upland environments.
Urban Debris -  Sediment accumulation due to fly-tipping, builders waste, garden waste etc.
Stability -T o be judged as the predominate character of the whole feature:
Stable = > 50% vegetated, partially stable = < 50% but >10% vegetation, unstable = m inim um  vegetation 
(<10%) and obvious sediment exchange (e.g. loose material).
Scale of Features
For any feature use the long box to tally occurrences while walking the site, then put a single tick in one of the 
‘total boxes’ (1-4) representing [1] micro scale (<1 m2), [2] small-meso-scale (1 - 10 nr), [3] large-meso-scale 
(10 - 50 m2), or [4] macro scale (>50 m2).
E.g.
1.1.a Clay/Silt 4 3 2 1
Slump 5 +  2 +  3 +  7.5
G. Floodplain and Adjacent Land Use
All land uses within 5m of bank top, or further if they influence directly in the delivery o f sediment to the 
channel, are recorded. Ticked if present, E if extensive (>33% of the reach),
Landuse
Broadleaf/mixed woodland (BW)
Coniferous plantation (CP)
Orchard (OR)
Moor/Heath (MH)
Scrub (SC)
Tall herbs (TH)
Rough pasture (RP)
Road, track, footpath (AC)
Particle Size
Definitions of clay, silt, sand, gravel, pebble, cobble and boulder as per RHS manual. N.B. Earth is not 
recorded, class as size fraction which is predominant in material e.g. clay, silt or sand.
H. Other Features
Other features that are acting as sources of sediment are recorded 
Features
Tributaries Tributary channels delivering an active sediment load to the main channel 
Outfalls Outfalls delivering an active sediment load to the main channel
Fords Vehicular or animal river crossings delivering sediment to the channel
I. Overall Impression
Subjective overall impression of the 500m reach in terms of its function as a sediment source, sink or transfer 
system.
Function
Absent (0) No evidence
Local (1) Occasional or localised (<33% of reach)
Abundant (2) Common (33% to 66% of the reach)
Extensive (3) Frequent (>66% of the reach)
J. Fencing -  Human Access -  Grazing 
Record separately for right and left banks,
Fencing condition -  None = none present, semi-effective = present but not stock-proof, effective = present and 
stock-proof.
Human Access -  Good = footpath road or other access runs up to or adjacent to bank top for some or all of 
site, Intermediate = footpath road or other access runs within sight of watercourse for some or all of site, Poor = 
no access o r ‘sight-line’,
Improved grassland* (no stock use, amenity grassland) (IG*) 
Improved grassland** (stock use)(IG**)
Tilled land (TL)
Wetland (WL)
Suburban/urban (SU)
Rock and Scree (RS)
Quarrying/mining (QM)
Grazing Pressure -  None = land adjacent to watercourse shows no signs of being used for grazing at any time 
of year, Slight = evidence o f low stocking rates (i.e. stock is or has been present but sward is long, no patches of 
bare earth etc), Heavy = evidence of high stocking rates (i.e. stock is or has been present but sward is short, 
patches o f bare earth present etc.).
For Further details on above Key Notes contact Jim Walker, River Habitat Survey Lead Region, Environment 
Agency NW. Region, Warrington. (01925) 653999 (extn. 2774).
J W - 02.08.1999
Appendix 3
The following methodology, which is the result of discussion between ERC and the Agency, has 
been provided by the Agency (Marc Naura, pers. comm. (05/04/01).
At present there are 2 scores for assessing river habitat quality:
♦ Habitat Modification Score (HMS)
♦ Habitat Quality Assessment score (HQA).
Issues: there are no methodologies for calibrating the HQA scores using the Benchmark 
sites or for assessing overall quality.
Wav forward:
2 new indices:
♦ The Benchmark Distance score (BCD) that measures the distance from the site HQA score to 
the HQA score of the nearest Benchmark site. This index is used for semi-natural and 
pristine sites only (HMS <2).
♦ The River Habitat Quality score (RHQ) that combines all 3 scores into an overall quality 
assessment.
Benchmark Distance categories:
♦ Add benchmark sites to the query used to determine HQA category with the context analysis 
module on the RHS database.
♦ Using the context analysis module, select all Benchmark sites falling within the distance used 
for the determination of the HQA category (nearest 100 sites).
♦ Select the Benchmark site with the highest HQA.
♦ Calculate the difference between the site HQA and the Benchmark site HQA
♦ Define BCD categories using the following table:
River Habitat Quality Methodology
HQAsite-
HQABenchmark BCD categories
<5
1
(Benchmark
equivalent)
6 to 10 2
11 to 15 3
16 to 20 4
20 and more 5
River Habitat Quality categories:
♦ Using the following table determine the relevant RHQ category.
♦ For modified RHS sites, only HMS and HQA are used to define RHQ categories.
♦ For semi-natural sites, ONLY the Benchmark Distance category is used to determine RHQ, 
so that sites falling into the lower percentiles of the HQA distribution but close to benchmark 
quality can be attributed a score that truly reflects their quality. For example, a semi-natural 
site falling within the bottom 20% of reference sites of similar types with a BCD of 1 would 
be upgraded to a class I RHQ.
♦ It may not always be possible to find close Benchmark sites for all sites. In this case, only 
HMS and HQA are used to determine the RHQ categories.
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Habitat Quality Assessment Score Categories
Semi-natural 
(HMS 0-2)
Predominant
iy
unmodified 
(HMS 3-8)
Obviously 
modified 
(HMS 9-20)
Significantly 
modified 
(HMS 21- 
44)
Severely 
modified 
(HMS 45+)
RHQ score description and management prioritisation:
River Habitat
Quality
Categories
Description Management
I Excellent Protect
II Good Maintain and Improve
III Moderate Enhance
IV Poor Rehabilitate
V Extremely Poor Restore
RHS Survey Statistics
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17316 SD626083 3 20 29 26 7 2 2 4 1 7 2 1 0 3 4
17317 SD626053 4 36 48 44 7 10 1 5 0 9 3 0 .0 13 3
17318 SD613037 4 33 38 34 1 12 1 6 4 8 0 0 0 6 4
17319 SD642039 4 36 42 39 6 9 1 7 0 8 1 1 0 9 3
17320 SD608004 4 34 24 23 2 7 0 3 5 5 0 0 0 2 4
17321 SD604015 5 50 34 29 0 12 0 4 3 5 3 0 5 2 4
17322 SD646035 4 30 35 31 5 12 0 3 0 8 0 0 0 7 4
17323 SJ647989 4 27 38 30 1 12 0 4 3 7 2 0 5 4 4
17324 SD649005 4 38 32 27 0 9 1 7 4 8 0 0 0 3 4
17325 SJ675969 4 34 22 20 0 10 0 1 3 5 1 0 0 2 4
17326 SJ697928 4 33 20 16 0 e 0 2 2 6 0 0 0 2 5
17327 5J657964 4 26 34 32 2 9 1 4 2 8 2 0 0 6 3
17328 SJ663965 1 0 45 43 8 9 1 3 0 9 6 1 0 8 1
17329 SD702031 4 31 43 41 7 12 1 5 0 6 2 0 0 10 4
17330 SD707042 3 20 39 37 3 12 0 5 1 ■ 7 3 0 0 8 3
17331 SD680046 1 1 58 51 9 11 1 5 3 8 4 1 5 11 1
17332 SD684043 2 7 55 48 2 12 2 5 2 10 6 0 5 11 2
17333 3J715994 4 28 23 22 0 6 0 3 6 6 1 0 0 1 4
17334 . SJ712990 4 31 27 26 0 11 0 3 4 5 0 0 . 0 4 4
17335 SJ705987 4 22 20 19 0 9 0 3 3 4 0 0 0 1 4
17336 SJ699986 4 31 21 21 0 7 0 3 6 3 0 0 0 2 4
17337 3J6669B4 4 32 19 18 0 6 0 3 4 4 0 0 0 2 4
17338 SJ658986 4 35 23 21 1 9 0 5 0 6 0 0 0 2 4
17339 SJ663984 4 33 27 24 2 9 0 5 3 6 0 0 0 2 4
17340 SD688034 4 27 39 36 3 12 1 6 2 8 1 0 0 6 4
17341 SD673015 3 19 42 39 4 11 2 5 4 7 4 0 0 5 3
17342 SD667008 4 38 39 36 1 12 0 6 6 9 0 0 0 5 4
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17343 SJ648961 4 21 43 41 7 11 0 4 3 8 2 0 0 8 4
17344 SJ685937 4 42 22 21 0 11 0 1 2 6 0 0 0 2 4
17345 SJ680942 4 30 32 28 1 7 1 5 2 8 0 0 0 8 4
17346 SD702013 4 40 42 39 2 12 0 6 3 9 1 0 0 9 4
17347 SD700005 4 35 39 35 4 12 0 4 1 8 1 0 0 9 4
17348 SD660773 4 31 27 24 0 8 0 5 6 6 0 0 0 2 4
17349 SD647064 5 84 15 14 0 2 0 4 1 3 1 0 0 4 5
17350 SD658045 4 23 53 46 4 12 1 5 1 10 4 0 5 11 3
17351 SD661050 2 5 50 44 4 10 2 4 1 9 4 1 5 10 2
17352 SD603021 5 50 21 18 0 10 1 1 0 . 6 0 0 0 3 5
17353 SD603017 4 42 19 18 0 8 0 1 3 4 0 0 0 3 5
17354 SJ623994 4 32 22 17 0 10 0 1 0 8 0 0 0 3 4
17355 SJ617997 4 32 20 20 0 8 0 1 3 6 0 0 0 2 4
17356 SD612000 4 39 23 23 0 10 0 1 2 4 2 0 0 4 4
17357 SJ645994 4 26 32 26 1 11 0 5 3 4 1 0 5 2 4
17479 SD703046 5 74 44 37 3 10 0 5 1 6 4 0 5 10 4
17480 SD700039 4 30 30 29 1 9 0 4 1 7 3 0 0 5 4
17481 SD645975 4 39 24 22 1 9 0 3 2 6 0 0 0 3 4
Appendix 5
Erosion / Deposition Features & Processes
The tabulated data in this section have been compiled from the raw data supplied by the Environment 
Agency. Sums of counts for each process have been converted into quantities according to the recoding 
scheme described in the main text. These scores have been subdivided by network order to enable an 
assessment of process dominance at different channel scales.
It should be noted at this point that ‘recoding’ makes assumptions about the representativeness of the 
categories used during field recording of each process. However, for compatibility with previous reports, 
recoding has been retained.
A, EROSION FEATURES / PROCESSES (Total across all network orders)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Subaerial 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Slump 700 385 66 2 500 105 49.5 3 0 35 0 0.5 0 0 0 0 1846
Slide 100 140 27.5 3 0 70 38.5 0 0 0 0 0.5 0 35 0 0 415
Creep 100 70 11 0 300 105 5.5 0 0 0 0 0 0 0 0 0 592
Wash 2600 875 154 0.5 1100 315 38.5 1.5 100 35 16.5 0 0 0 0 0 5236
Freeze-thaw 0 0 5.5 0 0 0 0 0 0 0- 0 0 0 0 0 0 5.5
Fluvial action 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Eroding cliff 900 665 160 0 900 385 71.5 0.5 0 0 11 0 0 0 11 0 3104
Toe scour 5000 700 127 1.5 600 210 77 1 0 35 5.5 0 0 0 5.5 0 6762
Bed scour 0 0 5.5 0 0 0 0 0.5 0 0 11 0 0 0 5.5 0 22.5
Biological processes 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Tree fall 0 70 93.5 5.5 0 0 55 0.5 0 35 5.5 0.5 0 0 0 0 266
Burrowing 0 0 33 3 0 35 55 1 0 0 0 0 0 0 0 0 127
Direct alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Bank extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.5 0 5.5
Bed extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.5
Poaching 1600 140 88 0.5 400 35 44 1.5 0 0 0 1 0 0 0 0 2310
Footpaths 0 70 55 0 0 0 11 0 0 0 16.5 0 0 0 0 0 153
Urban activities 0 0 5.5 0 0 0 0 0 0 0 0 0 0 0 0 0 5.5
Fishing posts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Indirect alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Below structure 0 0 82.5 2.5 0 0 49.5 1 100 0 27.5 0.5 0 0 16.5 0.5 281
Above structure 0 0 16.5 1 0 0 22 0.5 0 0 0 0 0 0 0 0 40
Deflectors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B. EROSION FEATURES I PROCESSES (Total for network order 1)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Subaerial 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Slump 300 350 44 2 100 70 27.5 2 0 35 0 0.5 0 0 0 0 931
Slide 0 105 11 2 0 35 38.5 0 0 0 0 0.5 0 35 0 0 227
Creep 100 70 11 0 100 35 5.5 0 0 0 0 0 0 0 0 0 322
Wash 2200 525 110 0 700 210 16.5 1 100 0 0 0 0 0 0 0 3863
Freeze-thaw 0 0 5.5 0 0 0 0 0 0 0 0 0 0 0 0 0 5.5
Fluvial action 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Eroding cliff 700 455 116 0 800 280 49.5 0.5 0 0 0 0 0 0 11 0 2412
Toe scour 3000 280 99 1 500 140 60.5 0.5 0 35 5.5 0 0 0 5.5 0 4127
Bed scour 0 0 0 0 0 0 0 0.5 0 0 11 0 0 0 5.5 0 17
Biological processes 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Tree fall 0 70 66 3.5 0 0 49.5 0.5 0 35 5.5 0.5 0 0 0 0 231
Burrowing 0 0 5.5 1.5 0 0 22 0.5 0 0 0 0 0 0 0 0 29.5
Direct alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Bank extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.5 0 5.5
Bed extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.5
Poaching 1000 140 60.5 0.5 200 0 33 0.5 0 0 0 1 0 0 0 0 1436
Footpaths 0 70 33 0 0 0 11 0 0 0 16.5 0 0 0 0 0 131
Urban activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fishing posts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Indirect alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Below structure 0 0 44 1 0 0 38.5 0.5 100 0 27.5 0.5 0 0 16.5 0.5 229
Above structure 0 0 5.5 0.5 0 0 5.5 0 0 0 0 0 0 0 0 0 11.5
Deflectors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C. EROSION FEATURES I PROCESSES (Total for network order 2)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Subaerial 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Slump 300 35 16.5 0 200 0 16.5 0 0 0 0 0 0 0 0 0 568
Slide 0 35 11 1 0 0 0 0 0 0 0 0 0 0 0 0 47
Creep 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 100
Wash 300 245 33 0.5 0 35 11 0 0 35 16.5 0 0 0 0 0 676
Freeze-thaw 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fluvial action 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Eroding cliff 200 175 38.5 0 0 35 16.5 0 0 0 0 0 0 0 0 0 465
Toe scour 500 350 11 0.5 0 0 0 0 0 0 0 0 0 0 0 0 862
Bed scour 0 0 5.5 0 0 0 0 0 0 0 0 0 0 0 0 0 5.5
Biological processes 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Tree fall 0 0 22 1 0 0 5.5 0 0 0 0 0 0 0 0 0 28.5
Burrowing 0 0 22 0.5 0 0 11 0 0 0 0 0 0 0 0 0 33.5
Direct alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Bank extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bed extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Poaching 400 0 22 0 100 0 0 1 0 0 0 0 0 0 0 0 523
Footpaths 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 22
Urban activities 0 0 5.5 0 0 0 0 0 0 0 0 0 0 0 0 0 5.5
Fishing posts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Indirect alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Below structure 0 0 16.5 1.5 0 0 0 0.5 0 0 0 0 0 0 0 0 18.5
Above structure 0 0 11 0.5 0 0 16.5 0 0 0 0 0 0 0 0 0 28
Deflectors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D. EROSION FEATURES I PROCESSES (Total for network orders 3 and 4)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Subaerial 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Slump 100 0 5.5 0 200 35 5.5 1 0 0 0 0 0 0 0 0 347
Slide 100 0 5.5 0 0 35 0 0 0 0 0 0 0 0 0 0 141
Creep 0 0 0 0 100 35 0 0 0 0 0 0 0 0 0 0 135
Wash 100 105 11 0 400 70 11 0.5 0 0 0 0 0 0 0 0 698
Freeze-thaw 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fluvial action 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Eroding cliff 0 35 5.5 0 100 70 5.5 0 0 0 0 0 0 0 0 0 216
Toe scour 1500 70 16.5 0 100 70 16.5 0.5 0 0 0 0 0 0 0 0 1774
Bed scour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Biological processes 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Tree fall 0 0 5.5 1 0 0 0 0 0 0 0 0 0 0 . 0 0 6.5
Burrowing 0 0 5.5 1 0 35 22 0.5 0 0 0 0 0 0 0 0 64
Direct alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Bank extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bed extraction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Poaching 200 0 5.5 0 100 0 11 0 0 0 0 0 0 0 0 0 317
Footpaths 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Urban activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fishing posts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Indirect alteration 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Below structure 0 0 22 0 0 0 11 0 0 0 0 0 0 0 0 0 33
Above structure 0 0 0 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0.5
Deflectors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E. DEPOSITION FEATURES I PROCESSES (Total across all network orders)
Clay/silt Sand Gravel/pebble Cobble/boulder
Point bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 3675 60.5 1 0 1225 212 0 0 0 0 0.25 0 1225 0 0
P 0 0 0 0 10000 0 30.3 0 0 0 0 0 0 0 0 0
U 0 0 605 0 70000 7350 90.8 0.5 10000 0 0 0 0 0 0 0
Side bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 105 0 0.5 400 105 11 0.5 0 105 11 0.5 0 0 11 0
P 0 0 0 0 80000 9800 272 0.25 0 0 0 0 0 0 60.5 0
U 0 0 545 0.5 50000 4900 333 0.25 0 1225 30.3 0 0 0 30.3 0
Mid-channel bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 11 0.5 0 105 11 0.5 0 0 11 0.5
P 0 0 0 0 0 0 272 0.25 0 1225 30.3 0.25 0 0 0 0
U 0 0 0 0 0 0 121 0.25 0 0 0 0 0 0 0 0
Discrete deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 333 0 0 0 0 0.25 0 0 0 0 0 0 0 0
Berm deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Floodplain deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Urban debris 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F. DEPOSITION FEATURES I PROCESSES (Total for network order 1)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Point bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 1225 60.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 1286
P 0 0 0 0 10000 0 0 0 0 0 0 0 0 0 0 0 10000
u 0 0 182 0.25 0 1225 60.5 0 0 1225 90.8 0 0 0 0 0 2783
Side bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
s 0 105 0 0.5 400 105 11 0.5 0 105 11 0.5 0 0 11 0 749.5
p 0 0 0 0 0 1225 90.8 0 0 0 0 0 0 0 0 0 1315.75
u 0 0 60.5 0.25 0 0 0 0 0 0 0 0 0 0 0 0 60.75
Mid-channel bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 11 0.5 0 105 11 0.5 0 0 11 0.5 139.5
P 0 0 0 0 0 0 30.3 0 0 0 0 0 0 0 0 0 30.25
U 0 0 0 0 0 0 60.5 0 0 0 0 0 0 0 0 0 60.5
Discrete deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 121 0 0 0 0 0.5 0 0 0 0 0 0 0 0 121.5
Berm deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 30.3 0 0 0 0 0 0 0 0 0 0 0 0 0 30.25
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Floodplain deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Urban debris 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G. DEPOSITION FEATURES I PROCESSES (Total for network order 2)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Point bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S m m  o 30.3 0 0 1225 0 0 0 0 0 0 0 0 0 0 11255.3
P 0 0 0 0 10000 0 0 0 0 0 0 0 0 0 0 0 10000
U 0 0 60.5 0 40000 2450 60.5 0.25 0 0 0 0 0 0 0 0 42571.3
Side bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 105 0 0.5 400 105 11 0.5 0 105 11 0.5 0 0 11 0 749.5
P 0 0 0 0 10000 2450 30.3 0 0 0 0 0 0 0 0 0 12480.3
U 0 0 90.8 0 10000 2450 90.8 0.25 0 0 0 0 0 0 0 0 12631.8
Mid-channel bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 11 0.5 0 105 11 0.5 0 0 11 0.5 139.5
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
u 0 0 0 0 0 1225 121 0.25 0 0 0 0 0 0 0 0 1346.25
Discrete deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 30.3 0 0 0 0 0 0 0 0 0 0 0 0 0 30.25
Berm deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Floodplain deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Urban debris 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
H. DEPOSITION FEATURES I PROCESSES (Total fo network orders 3 and 4)
Clay/silt Sand Gravel/pebble Cobble/boulder Type sums
Point bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Side bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mid-channel bar 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Discrete deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0
Berm deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Floodplain deposit 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Urban debris 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o
o
o
 
o
o
o
 
o
o
o
 
o
o
o
 
o
o
o
 
o
o
o
 
o
o
o
Appendix 6
RHS Site Photographs
17316 (SD626083) BO RSD ANE BRO O K 17317 (SD626053) BO R SD A N E  BROOK
17318 (SD613037) BO RSD ANE BROOK
17319 (SD642039) MARSH BROOK 17320 (SD608004) HEY BROOK
17322 (SD646035) MARSH BROOK17321 (SD604015) HEY BROOK
17325 (SJ675969) GLAZE BROOK 17326 (SJ697928) GLAZE BROOK#
17327 (SJ657964) JIBCROFT BROOK
17328 (SJ663965) (Jibcroft Bk Tributary) 17329 (SD702031) WHARTON BROO:
17330 (SD707042) WHARTON BROOK 17331 (SD680048) CHANTERS BROO
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17332 (SD684043) CHANTERS BROOK 17333 (SJ715994) ELLEN BROOK
17336 (SJ699986) SHAW BROOK  ^ 17337 (SJ686984) MOSS BROOK
17334 (SJ712990) ELLEN BROOK 17335 (SJ705987) SHAW BROOK
1 7 3 3 8 ( S J 6 5 8 9 8 6 )  
P E N N IN G T O N  B R O O K
1 7 3 3 9  (S J 6 6 3 9 8 4 )  
P E N N IN G T O N  B R O O K
1 7 3 4 0  ( S D 6 8 8 0 3 4 )  
S H A K E R L E Y  B R O O K
173 4 1  (S D 6 7 3 0 1 5 ) R E D  W A T E R S
1 7 3 4 2  ( S D 6 6 7 0 0 8 )  R E D  W A T E R S
1 7 3 4 4  ( S J 6 8 5 9 3 7 )  G LA ZE B R O O K
1 7 3 4 3  (S J 6 4 8 9 6 1 )  J IB C R O F T  B R O O K■masaiMfWHMraMIMM'ML.
1 7 3 4 5 a  ( S J 6 8 0 9 4 2 )  W IL L O W  B R O O K
17345b (SJ680942) WILLOW BROOK 17346 (SD702013) ASTLEY BROOK
.nV r i > R v « M 5 » i a f i n U  ‘  v w  >w  “  .K •—___
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Appendix 7 
Geom orphological Survey Photographs
P la te  1. D ried up  c h an n e l a t S h aw  Brook
Plate  2. In-feed a d jacen t to  w orkings next to  K eeper’s  Cottage. Pond and 
c h a n n e l freq u en tly  overtop  separa ting  turf sp u r and waterlog nearside bank.
Plate  3a. (above) L arge-scale  an d  frequent 
slum ping w here Old Mill Brook rew orks 
b a s e  of heap.
P late  3b (left). Large spoil h eap  n e a r  
G reen h ey s, with ex tensive  rill e ro s io n  to  
foot o f heap.
P la te  3c. Iron rich turbid w a te r  leaving heap . P la te  3d. Confluence of Old Mill Brook with 
H indsford Brook, turbidity in w a te r still visible.
Plate 4a. Extensive cobble/boulder deposits 
immediately below Daisy Hill pond
Plate 4b. Toe scour and bank collapse in 
Westleigh Brook
Plate 4c. Pool and riffle 
sequence with side bar, 
typical of wooded reaches 
within the Glaze catchment
Plate 5a. Active bank collapse Plate 5b. Significant sediment input as Westleigh Brook joins 
in Westleigh Brook Pennington Brook after the Flash
Plate 6. Temporary bridge in reach 9. Debris build up on 
upstream side of culverts clearly visible. Poor control of site 
makes sediment available for inwash during periods of rain. Such 
sites are both detrimental to water quality, and may increase 
potential for floodina.
